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GIVING ADVICE TO SENIORS. 


BY A. A. POTTER, 
President of the 8S. P, E. E. and Dean of Engineering, Purdue University. 


We engineering teachers have the great responsibility of 
guiding our students and particularly those who are about 
to graduate and to take their places in industry. 

Are we assisting our senior students in making an inventory 
of those things they should be and should have because of their 
engineering training? Do they realize the importance of char- 
acter in determining their success in life? Do they appreci- 
ate the fact that their mind will keep on growing as long as 
they exercise it, or do they look on Commencement as the end 
and not the beginning of study? Do they recognize that the 
most successful people owe their positions in life mainly to 
hard work, or are they looking for an easy job? Are they 
striving to develop such traits of personality that people will 
enjoy associating with them, or will they limit their advance- 
ment by a poor personality, by such handicaps as poor ad- 
dress, awkwardness, self-consciousness, indifference, conceit, 
or indecision? Do they realize the importance of friends and 
do they know how to find, make and keep friends? Has their 
college education assisted them in developing their esthetic 
tastes, with the joys of appreciation of the best? Are they 
capable of using their leisure time advantageously to them- 
selves and to others? Has their educational equipment pre- 
pared them for responsible citizenship and have they sufficient 
vision to utilize their knowledge for the benefit of society, or 
are they narrow minded and unable to detect the fallacies of 
the propagandist ? 

Are we giving our senior students proper assistance in de- 
ciding upon their careers? Do they realize that a person is 
happiest when in an occupation which suits his inherent abil- 
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ity and personality? Do they appreciate the fact that service, 
the objective of every worth-while career, is to be considered 
in the light of one’s talents and interests together with the 
opportunities offered for the assumption of responsibility? 
It is not what the young man thinks he would like to do but 
what he is fitted to do that will determine his success. The 
senior student must also realize that in the engineering profes- 
sion greatness is measured less in money and more in service 
and accomplishment. 

Are not many of our young graduates sacrificing their fu- 
ture through impatience or by accepting positions which pay 
well but in which they gain too little experience in prepara- 
tion for greater responsibilities? Do they realize the impor- 
tance of gaining their practical experience while they are 
young and the difficulty of securing a variety of experience 
after one has dependents? Are they aware of the fact that a 
college education does not guarantee success, but that their 
future depends upon their ability to do every task better than 
the average, upon the use they make of their knowledge and 
upon the pains they take with their work and their prepara- 
tion? 

Are we encouraging the more gifted of our senior students 
to prepare themselves by graduate study for teaching or for 
research careers in connection with which they may have an 
opportunity to lay the foundations for future engineering 
progress, to do constructive and enduring work of vital im- 
portance to humanity ? 

Our students about to graduate must be impressed with the 
fact that they have had educational advantages which should 
have developed in them courage to do right, ability to think 
straight, willingness to work hard, personality to make them 
acceptable to their fellowmen, disposition to make friends, 
esthetic tastes to enjoy the beautiful, and breadth of vision to 
take their place as citizens in their communities. 
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THE PRESENT STATE OF THE SOCIETY’S INVESTI- 
GATION OF ENGINEERING EDUCATION. 


H. P. HAMMOND, 


Associate Director. 


The following brief report gives a summary of the state of 
the work in the various projects which are being carried out 
in the Society’s investigation. It is published with the pur- 
pose of keeping those who are engaged in the work, and 
others who are interested in it, in touch with the progress 
which is being made, and so that the codperative agencies 
may keep pace with the work as it advances. 


Projects UNDERTAKEN BY COOPERATIVE COMMITTEES 
OF THE FACULTIES. 


At the date of writing (February 20, 1925) 110 institutions 


are participating in the investigation and have appointed 
faculty committees. The following institutions have ap- 
pointed committees since the publication of the last list in 
the January number of the JOURNAL: 


Name of Institution. Chairman of Committee. 

Clemson Agricultural College Director S. B. Earle 
Clemson College, South Carolina 

Columbia University Professor J. K. Finch 
New York City 

Duke University (Trinity College) Dean W. H. Wannamaker 
Durham, North Carolina 

Lowell Textile School President Charles H. Eames 
Lowell, Massachusetts 

Nerth Carolina, University of Dean G. M. Braune 
Chapel Hill, North Carolina 

North Dakota Agricultural College Dean E, S. Keene 
Agricultural College, North Dakota 

Notre Dame, University of Professor J. A. Caparo 
Notre Dame, Indiana 
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South Carolina, University of 
Columbia, South Carolina 


South Dakota State School of Mines 


Rapid City, South Dakota 


Professor P. M. Teeple 


Professor W. B. Wendt 


The number of committees which have undertaken various 
parts of the program is as follows: 


Aal—A Study of Entering Students 
Aa2—A Study of Admissions and Eliminations 
*Aa3—A Study of Students Other Than Freshmen 
Aa4—aA Study of Graduates and Non-Graduates 
Ab1—A Study of Teaching Personnel (Part 1) 
A Study of Teaching Personnel (Part 2) .............4.-- 27 
*Acl—A Study of the Services and Facilities of the Engineering Col- 


leges 


Da3—Experiments with Placement Examinations 
Da4—Diagnostic Study of Cases of Impending Failure 


Special studies not covered by the foregoing list are in 
progress, or have been submitted for consideration of faculty 
committees in the following institutions: 


Case School of Applied Sci- 
ence 

University of Cincinnati 

University of Wisconsin 

Carnegie Institute of Tech- 
nology 

North Carolina State College 


of Agriculture and Engi- 
neering 
The Ohio State University 
Tufts College 
University of Washington 
Harvard University 
Lehigh University 


Reports have been received from committees as follows: 
Aal—Form 1C—17 reports; covering 2,459 individual enter- 
ing students. 
51 reports. 
Form 2B—41 reports; covering the admission of 8,559 
freshmen. 


Aa2—Form 2A 


Form 2C—26 reports; 


covering eliminations from 


among 69,538 students with statements of 
the causes of eliminations of 3,530 stu- 


dents. 


* These studies have not as yet been sent to any considerable number 


of committees. 
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Form 2F—6 reports. 
Aa4—21 reports; tabulating returns from 691 graduates and 
non-graduates. 
Da3—6 reports. 


These statements indicate that the colleges have responded 
generously in the fact-gathering stage of the undertaking to 
which the present year is being largely devoted. It may also 
be seen that the information is being supplied to the head- 
quarters office in good time and in good volume. 

Some of the more significant facts gathered from a prelim- 
inary examination of returns already received will be given 
in another article in the present number of the JouRNAL. 

Two projects which will eventually be submitted to co- 
operative committees have not as yet been sent to the commit- 
tees in full. These are Studies Abl, which deals with the 
problems relating to teaching staffs, and Acl, which deals 
with the services which engineering colleges are rendering to 
the community and their educational facilities. It has been 
considered advisable to delay these particular studies until 
those now in progress have reached a more advanced stage. 
Outlines and forms for these studies are ready and will be 
sent to any committee which desires to receive them at the 
present time. 

It is earnestly requested that committees which have studies 
nearly completed arrange to bring them to a state of comple- 
tion and submit the data to the headquarters office at the 
earliest possible date. Those which desire triplicate copies 
of the forms for submitting returns for any study may receive 
them by applying to the Director of Investigation, Room 1607, 
33 West 39th Street, New York City. 


CommiTTees Requestep Not to COMMUNICATE WITH 
OTHER COMMITTEES. 


In view of the large number of affiliated committees and of 
the amount of work involved in studies already undertaken, it 
is requested that committees do not communicate with each 
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other or send out requests for information without first sub- 
mitting the matter to the headquarters office. It will be 
readily appreciated that if this were done by any considerable 
number of committees there would be unnecessary dup- 
plication of effort. Committees which desire to obtain data 
other than that contained in projects sent from the head- 
quarters office should communicate with the Associate Di- 
rector of the Investigation, who will endeavor to supply the 
information or to point out where it may be obtained. 


PROJECTS UNDER THE DIRECTION OF THE UNITED STATES 
BurREAv OF EDUCATION. 


The United States Bureau of Education has received de- 
tailed analyses of engineering curricula from approximately 
50 institutions. These are now being tabulated and arranged 
in form for purposes of comparison. It is expected that a 
preliminary report on 25 of these institutions will be issued 
within thirty days. This will be in the nature of a progress 
report. A similar report will follow on 25 additional insti- 
tutions. More detailed analyses than those given in the prog- 
ress reports will follow at later dates. Institutions which 
have received tabulations relating to analyses of curricula 
from the Bureau of Education for verification should return 
them to the Bureau at the earliest possible date. 


SuRvVEYs OF OCCUPATIONAL DEMAND FOR ENGINEERING 
GRADUATES. 


The National Industrial Conference Board has recently 
completed and published reports on the demand for engineer- 
ing graduates in the following three industries—paper and 
pulp, textiles, and rubber. A fourth report on the metal 
trades industries is now in the hands of the printer and will 
be issued shortly. Copies of these reports may be obtained 
upon application and payment of a nominal charge to the 
National Industrial Conference Board, 247 Park Avenue, 


496 



















INVESTIGATION OF ENGINEERING EDUCATION. 


New York City. Communications should be addressed to 
Mr. A. C. Jewett. 


Stupies CONDUCTED BY THE ENGINEERING SOCIETIES. 


The invitation to participate in the investigation by for- 
mulating answers to eight specific questions (see report of the 
Director of Investigation to the Board of Investigation and 
Coérdination in the JoURNAL OF ENGINEERING EDUCATION 
for January, 1925) has been accepted by each of the four 
Founder Societies and the project is now in the hands of com- 
mittees which are dealing with it. 

The invitation which was addressed to other national engi- 
neering societies has been accepted by a number of them and 
the work is now in progress. 


STUDIES AND PROJECTS IN EDUCATIONAL PSYCHOLOGY. 


Project Da3—Experiments in Placement Examinations— 
has been undertaken by 12 institutions and the examinations 
have been given to approximately 2,000 entering students. 
A request for the scores in these examinations and correspond- 
ing first term college grades has been issued to codperating 
colleges and the data are now being received. It is expected 
that the results of these tests will be analyzed and published. 

The diagnostic study of cases of impending failures is in 
progress in five institutions. Results will not be available 
until after the end of the present academic year. 


INVESTIGATIONS IN EUROPEAN COUNTRIES. 


Mr. Wickenden is actively engaged in the European studies 
and has visited institutions and made studies in France, Bel- 
gium and Great Britain. He will pursue his studies in Italy, 
Germany, Czecho-Slovakia and the Scandinavian countries. 

















THE PREPARATION, ADMISSION, AND ELIMINATION 
OF ENGINEERING STUDENTS. 


BY H. P. HAMMOND, 


Associate Director of Investigation. 


(Sufficient data have been received from the Faculty Committees of 
institutions which are participating in the Society’s investigation of 
engineering education to permit the preparation of preliminary sum- 
maries in certain of the studies which are in progress. These sum- 
maries are not final, since a number of committees which have significd 
that they have the work in progress have not submitted reports, but the 
data in hand are sufficient to furnish the basis of a preliminary survey 
and partial analysis of the facts. It is expected that more complete re- 
ports will be presented at the annual convention of the Society at 
Schenectady, N. Y., June 17-20, 1925. All figures which are given in 
the following paragraphs are subject to change as additional returns are 
received. It is not expected that such changes will be of any consider- 
able magnitude. Studies in which the most nearly complete returns are 
available are projects Aal and Aa2 which relate respectively to entering 
students and to the matter of admissions and eliminations. The fol- 
lowing summary of the situation relative to admissions and eliminations 
is based upon the results of those studies. This summary is in the na- 
ture of a progress report. 

Institutions which have not participated in the collection of the data 
upon which this paper is based may find it valuable to prepare the data 
so as to permit comparison with the experience of other institutions. 
Forms for the purpose will be furnished upon request. 

Figures given in portions of the article which are quoted from opini- 
ons expressed by members of the faculties as to the quality of prepara- 
tion have not been verified.) 


MeEtTHOopDs OF ADMISSION. 


Admission to engineering courses in the United States is 
based almost universally upon the presentation of fifteen en 
trance units from ‘‘accredited’’ high schools. On the averag 
eight or nine of these units must be in prescribed subjects 
These are commonly specified as follows: three units of Eng 
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lish, three units of mathematics, and two or three units in 
history, science, or languages. The remaining units may be 
from an extensive list of options. Few institutions require 
more than eleven units in prescribed subjects. A few require 
from but two to five such units and permit selection from a list 
of options for the remainder. The requirement in mathemat- 
ics is usually two units of algebra and one unit of plane ge- 
ometry, or one and one half units of algebra, one unit of plane 
geometry, and one half unit of solid geometry. Of 110 institu- 
tions studied, 64 require solid geometry and 16 require plane 
trigonometry. Fifty-three of the 110 institutions require two 
or more units of languages, 78 require one or more units of his- 
tory, and 69 require one or more units in science, though but 
29 definitely prescribe physics and but 11 definitely prescribe 
chemistry. 

A very small number of institutions require the candidate 
to pass the College Entrance Examinations Board examina- 
tions or to take entrance examinations prepared by the institu- 
tion itself, though a majority permit students to enter by these 
methods. 

Approximately two thirds of the institutions state that they 
have full control over entrance requirements. The remainder 
are obliged by law or by regulation of the State Department 
of Education to admit all graduates of ‘‘accredited’’ high 
schools of the state who apply for admission. In a majority 
of the institutions, requirements for admission to engineering 
courses differ from those to general academic courses ;—the 
difference being chiefly in the requirement in mathematics. 
In a few schools the entrance requirements to all undergradu- 
ate departments are the same. 


ENTRANCE CONDITIONS. 


Based upon data covering the admission in 1924 of ap- 
proximately 4,800 students to 41 institutions of all types situ- 
ated in all parts of the country, it is found that slightly more 
than 1,300 of these students were admitted to engineering 
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courses with entrance conditions. This number does not in- 
clude students who were first registered in other courses and 
later transferred to engineering after removal of entrance 
conditions. It is not possible to state the number of such 
cases but it is known to be large in a number of colleges. Stu- 
dents were admitted with entrance conditions in various sub- 
jects as follows: 900 in mathematics, 200 in science, 175 in 
languages, 50 in English, and 30 in optional subjects. But 23 
of the institutions included among those supplying this in- 
formation have a prescribed requirement in science, and but 
12 have a prescribed requirement in languages. One institu- 
tion which admitted 374 students to engineering courses in 
1924 accepted 227 with entrance conditions ;—212 of these 
having conditions in mathematics. This institution is re- 
quired by law to admit all graduates of ‘‘accredited’’ high 
schools within the state who apply for admission. 


QUALITY OF PREPARATION. 


In answer to questions submitted to committees requesting 
the views of members of their faculties as to the quality of 
preparation to-day as compared with that of ten years ago, 
and as to means of dealing with those defectively prepared, 
some very interesting, not to say Wluminating, replies have 
been received. As might be expected, opinions and methods 
in this connection vary considerably. A very few institutions 
express satisfaction with the quality of preparation. Some 
believe that the last ten years have brought well-defined im- 
provement. A considerable number note a _ progressive 
change for the worse. Many are emphatic in stating the 
quality of preparation to be seriously defective for students 
of engineering. The most serious defects in preparation are 
in mathematics (particularly in algebra) and in English. 
The following quotations are typical of replies received in 
answer to the questions mentioned. These replies are not 
only indicative of opinions as to quality of preparation, but 
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mention some of the methods in use for dealing with the situa- 
tion. 

In connection with the quality of preparation it is to be 
noted that slightly over one half the students admitted to en- 
gineering courses in the fall of 1924 were honor students in 
high school or were in the upper third of their classes. Ap- 
proximately 85 per cent. of the students who enter engineer- 
ing courses receive their preparation in public high schools. 
The balance prepare in private preparatory schools, parochial 
schools, by private tutoring, etc. 


The experience is common that students are seriously lack- 
ing in elementary training, as in grammar and mathematics. 
There is much evidence of a lack of drill and mental discipline. 
They seem untrained in ‘‘digging things out.’’ Since 1917 
the per cent. of total freshmen enrolled in special classes for 
those of insufficient training in algebra has increased as fol- 
lows: 10, 16, 27, 30, 31. Last year 29 per cent. of freshmen 
had to be sectioned to special classes because of poor English 
preparation and already this semester this is true of 21 per 
eent. with more to follow. Because of the growing number 


of high schools which offer but one year of algebra the Engi- 
neering School last year made the requirement that all fresh- 
men must take five hours of college algebra. 

All this tends to a slowing up of the educational process. 
More advanced courses are sometimes handicapped by the stu- 
dent’s immaturity or acquaintance with these fundamental 
things and his lack of ‘‘background.’’ 


An analysis of faculty opinion submitted in writing indi- 
cates that, in general, it is felt that students are not as well 
prepared at the present time as they were ten years ago, which 
is attributed to two reasons: First, the crowded conditions in 
the high schools and the elaboration of the high school cur- 
ricula and, second, the fact that a larger number of high 
school students are coming to college, which tends to lower the 
average of ability. 

The poorer preparation of engineering students is felt prin- 
cipally in the mathematics courses and more time is required 
for review and drill than formerly. Other members of the 
faculty report less ability than formerly on the part of the 
students in attacking and carrying through to solution prob- 
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lems requiring close thinking. Students, apparently, have not 
acquired good habits of work and the college instructors are 
obliged to devote considerable time to teaching the students 
how to study and helping them to cultivate habits of thor- 
oughness and accuracy. 


The requirement for entrance to the College of Engineering 
has been and is one and one half units of algebra; however, 
students have been and are allowed to enter with only one 
unit of algebra. 

Students entering the Engineering College are not as well 
prepared in algebra now as they were ten years ago, or twenty 
years ago. 

On account of the relatively higher wages of the poorer 
classes, it is possible for every child to attend High School. 
The percentage of eighth-grade graduates that enter High 
School has increased from 15 per cent. to 90 per cent. The 
High School, therefore, has no longer a naturally selected 
group of pupils, but accepts practically all of the eighth 
grade. In order to be able to graduate nearly all of them at 
the end of four years, the High School has ‘‘broadened its 
curriculum.’’ Simpler texts in algebra have been sought, 
‘combined courses’’ have been written, the course has been 
broadened to contain many interesting and so-called practical 
things, and many of the difficult parts have been omitted. 
This ‘‘enrichment’’ of the curriculum applies to nearly all 
High School studies and has grown to such an extent that 
graduates have a superficial smattering of many subjects. 
The main defect, however, is that they have never seriously 
studied anything enough to know that one thing well, and con- 
sequently, have not developed the ability to study at all. It 
has become fashionable to attend High School; it has been 
made pleasant to attend High School and one who does not 
attend is ostracised. This is not intended as a criticism of the 
High Sehool. The High School has its own problems and is 
attempting the best possible solutions. 

Some years ago students were held to a more or less rigor- 
ous training in the elements of algebra and geometry. This 
has been replaced by a more or less superficial study of the 
elementary parts of a considerably wider range of mathemat- 
ics. While this latter may be good or better for the general 
student, it is an impossible course for an Engineering student. 
The Engineering student must begin at the beginning again. 
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He must learn the fundamentals of algebra, instead of learn- 
ing to solve easy problems by imitative methods.* A few 
High Schools of the State sometimes have teachers who realize 
that an Engineer must know fundamental algebra. 

In order to connect the work of the High School in mathe- 
matics with the work of the Department of Mathematics and 
Mechanics of the College of Engineering, the following plan 
has been in operation for several years. 

All entering students whether they present one, or one and 
ene half units in algebra are placed in the same class for 
twenty lessons in review algebra. The text in use this year is 
Hall and Knight’s ‘‘ Algebra for Colleges and Schools,’’ re- 
vised by Sevenoak; and the twenty lessons covered the first 
240 pages. In assigning lessons, students were urged to study 
the text, to work the last 3 or 5 problems in each list, to omit 
the easy imitative problems and solve the literal ones. A writ- 
ten quiz, or test of preparation, was given each day at the 
beginning of the period. At the end of twenty lessons, a final 
examination was given to all at the same time. The examina- 


tion occupied 234 hours and was composed of 17 problems 
from the text, each of which correctly solved counted six 
points—no partial credit was given for any problem. Grades 
were made up by weighting daily work including daily quizzes, 


two, and the examination, one. 
The results of such procedure for the past two years show as 
follows: 





If the Pass- 
ing Grade 
Were 70 
Per Cent. 


If the Pass- 
ing Grade 
Were 60 
Per Cent. 


If the Pass- 
ing Grade 
Were 50 
Per Cent. 





Oct. 1923. Out of 400 students... 
Oct. 1924. Out of 400 students... 





100 pass 
40 pass 





200 pass 
100 pass 





250 pass 
200 pass 





On the basis as outlined the class is divided: those who pass 


continue for the remainder of the quarter in College algebra 
(same text, p. 240 to end, with some topics omitted) ; those 
who do not pass begin at the beginning of the same text and 
work the same first 240 pages for the remainder of the quarter 
(without University credit). Necessarily, the latter students 
fall behind one quarter and provision is made for these stu- 


*Italies by the author. 
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dents to make up their deficiency during the following summer 
quarter. 


Commenting further upon the topic of preparation of en- 
tering students, I give it as my opinion that the unquestion- 
able lack of preparation is due in very large measure to the 
multiplicity of subjects in the secondary schools from which 
entrance units may be chosen and to the lack of proper guid- 
ance of students who expect to prepare for college in the selec- 
tion of subjects to be studied. The function of the High 
School, as I see the matter, is twofold; to prepare for college 
and to prepare for lifework. Approximately 90 per cent. of 
High School graduates do not go to college. Unquestionably, 
then, the high schools devote in their curricula major attention 
to the needs of these students. But in doing so the 10 per 
cent. should not be lost sight of, which now seems to be the 
case. In other words, there seems to be no differentiation 
made in the selection of subjects for the 10 per cent. and the 
90 per cent. The result is that the 10 per cent. are allowed 
to pursue subjects, while good in themselves and excellently 
adapted to the aims of the 90 per cent., have no real intrinsic 
worth as preparation for subjects to be pursued later in col- 
lege. Obviously, such subjects as agriculture, horticulture, 
home economics, bookkeeping, shorthand, typewriting, and the 
present mania for physical education have little relation to the 
preparation necessary for work to be done later in college; 
but the greatest harm accrues when the student who expects 
to go to college is permitted to take these subjects to the ex- 
clusion of those that would give him better or at least more 
adequate preparation. 


Some of the methods of dealing with unsatisfactorily pre- 
pared students are mentioned in the foregoing quotations. 
The most common practice is to provide courses of sub-collegi- 
ate type which carry no college credit. In a number of 
schools private tutoring sections are formed. Some schools 
make no definite provision for defectively prepared students 
and leave it to the student to remove his entrance conditions 
as best he may. Some institutions give credit for entrance 
conditions if satisfactory work is done in corresponding col- 
lege subjects. Most of the colleges require that entrance con- 
ditions be removed before the beginning of the sophomore year. 
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A few permit students to earry entrance conditions until the 
beginning of the junior year. In several institutions it is the 
practice not to admit students to engineering courses who do 
not satisfy the entrance requirements; but such students are 
registered in other courses, whose requirements they fulfill, 
and are later transferred to engineering when the entrance 
conditions are removed. 


CHOICE OF CAREER AND OF COLLEGE COURSE. 


The average age of students who enter engineering courses 
is 18 years and 9 months. A decision to become engineers is 
reached by approximately 55 per cent. of engineering stu- 
dents before they reach the last year of high school—at an 
age of 17 years and 6 months, or earlier. Slightly more than 
85 per cent. of engineering students definitely choose a par- 
ticular field and course in engineering before entering college. 
Although less than one fifth of the colleges require a selection 
of course at time of entrance, the great majority of students 
make such a choice before entering college and comparatively 
few change their decisions after entering. Nevertheless, less 
than 50 per cent. of freshmen after from one to four months 
of a college course are able to give other than a vague and ill- 
founded statement as to the scope of engineering and the work 
of an engineer—nor do they (as far as the evidence is avail- 
able from the present studies) have any adequate conception 
of the particular field of engineering which they have decided 
toenter. That there is a great need for sound advice to high 
school students in choosing careers is obvious, and it may be 
that the engineering colleges can assist high schools in furnish- 
ing students who contemplate taking an engineering course 
with the facts regarding engineering as a life work. 


THe ResuttT—ELIMINATIONS. 


While the elimination of students from engineering courses 
is undoubtedly due to a combination of many factors, it seems 
clear that present methods of admission and the lack of valid 
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vocational guidance of high school boys is to a considerable 
extent responsible for the very large shrinkage in classes pur- 
suing engineering courses. Based upon the records of ap- 
proximately 70,000 students admitted during the past 22 
years it is found that for every 100 students admitted, 40 
were graduated. The number of graduates includes men who 
required more than the normal period for the completion of 
their courses and also includes those admitted in advanced 
standing. The general tendency of the elimination ratio 
shows a gradual increase, though the increase is not especially 
large except during the abnormal conditions of the war period. 
At the present time, on the average, of every 100 students who 
enter regularly and pursue regular courses, 62 begin the 
sophomore year, 43 begin the junior year, 33 begin the senior 
year and 30 graduate regularly with their class. The differ- 
ence between the two figures (40 and 30) given for the num- 
ber of students graduating is due to those who require more 
than the normal period to complete their course and to men 
admitted in advanced standing by transfer from other institu- 
tions or from other courses in the same institution. These 
figures are based upon returns from various types of institu- 
tions in all sections of the country. 

As might be expected there is considerable variation in the 
elimination ratio between various institutions. Some colleges 
which offer the customary four-year course have regularly 
eliminated 85 per cent. of students who entered. The lowest 
elimination ratio for engineering courses thus far received is 
approximately 40 per cent. This particular institution has a 
small engineering department and a highly developed system 
of selective admissions, since the number of applicants is sev- 
eral times the number of students admitted. With a few ex- 
ceptions, the larger schools have elimination ratios quite close 
to the average experience. 


Causes OF ELIMINATIONS. 


Twenty institutions of various types situated in different 
parts of the country have furnished detailed statements of the 
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eauses of eliminations. The principal causes and the number 
of cases attributed by the institutions to each are as follows: 


Causes. Number of Cases. Per Cent. of Total 
Scholastic failure 48.4 
Health of student 4.6 
Voluntary change of course of institu- 


Financial difficulty 
Dismissal for cheating or other im- 
proper conduct 
Change of status of student’s family .. 
Miscellaneous causes not above enumer- 
ated 0 1.4 
21.9 


100.0 


It is to be noted that the number of cases definitely attribut- 
able to scholastic difficulty is nearly 50 per cent. of the total. 
It is highly probable that a certain proportion of students 
who changed course or institution voluntarily were not in 
satisfactory scholastic standing, and it is no doubt true that 
among the 21.9 per cent. of cases having unknown causes there 
are many who left because of scholastic failure or the likeli- 
hood of such failure in the future. On the whole it is prob- 
ably not far from the truth to state that from 55 to 60 per 
cent. of all cases of elimination of engineering students are 
due primarily to failure in scholastic work. 

As stated in a former number of the JouRNAL studies are in 
progress with the purpose of ascertaining the more funda- 
mental causes of scholastic failures and eliminations. The 
results of these studies are not as yet available but will be 
published in due course. 


The foregoing facts speak largely for themselves. The 
question now is ‘‘ What is to be done about it?’’ 

It has been stated many times that the Society’s investiga- 
tion is a strictly codperative undertaking. It is the purpose 
to place in the hands of the engineering colleges and their 
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faculties the codrdinated information from many schools 
which may serve as a guide to the adoption of intelligent 
steps for improvement. Solution of the problems of engi- 
neering education rests with the individual institutions and 
with the individual teachers. It is earnestly hoped that the 
readers of this article will send to the Headquarters Office 
(Society for the Promotion of Engineering Education, Room 
1607, 33 West 39th Street, New York City) constructive opin- 
ions and discussions of the situation set forth in this article. 
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PRELIMINARY PROGRAM OF THE THIRTY-THIRD 
ANNUAL MEETING OF THE SOCIETY FOR THE 
PROMOTION OF ENGINEERING EDUCATION. 


Union CoLuece, ScHENEcTADY, N. Y., TuEspay, JUNE 16, To 
SaturpDAy, JUNE 20, 1925. A. A. Porrer, PRESIDENT. 


Tuesday, June 16, 1925. 


2:00 P.M. Conference on Research: The United States 
Bureau of Standards, The General Electric 
Company, The Society for the Promotion of 
Engineering Education. (To be arranged by 
President Potter.) 

6:30 P.M. Dinner for this group. 

7:30 P.M. Meeting of the Board of Investigation and Co- 
ordination. Chas. F. Seott, Yale University, 
Chairman. 


Wednesday, June 17, 1925. 


10:00 A.M. Meeting of the Division of Deans and Adminis- 
trative Officers. H. S. Boardman, University 
of Maine, Chairman. (All day session.) 

12:30 P.M. Conference of teachers of Electrical Engineer- 
ing. H. E. Dyche, University of Pittsburgh, 
Chairman. Research as an Aid to Teaching. 
Inspection of laboratories of General Electric 
Company. 

2:00 P.M. Conference of Teachers of English. J. Raleigh 
Nelson, University of Michigan, Chairman. 

Conference of Teachers of Industrial Engineer- 
ing. J. W. Roe, New York University, 
Chairman. 
6:30 P.M. Dinner Meeting of the Council. 
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Thursday, June 18, 1925. 


7:30 A.M. Breakfast Meeting of the Council. 
10:00 A.M. Opening Session. 
Address of Welcome, Charles A. Richmond, 
President of Union College. 
Response to Address of Welcome, A. A. Pot- 
ter, President of the Society and Dean, 
Schools of Engineering, Purdue University, 
Report of the Board of Investigation and Co- 
ordination. Charles F. Seott, Chairman. 
W. E. Wickenden, Director of Investiga- 
tions, H. P. Hammond, Associate Director. 
(All day meeting devoted to this subject.) 
Luncheon Meeting of the Council. 
Second Session. 
Discussion of the Report of the Board of In- 
vestigation and Coérdination. 
Round Table. 


Friday, June 19, 1925. 


Breakfast Meeting of the Board of Investiga- 
tion and Codrdination. 
Meeting of the Institutional Delegates. G. B. 

Pegram, Columbia University, Chairman. 

Third Session. 

Luncheon Meeting of the Council. 
Fourth Session. 

Annual Dinner. 

President’s Address: The Engineering Col- 
lege—Its Opportunity for Service. A. A. 
Potter, Dean, Schools of Engineering, Pur- 
due University ; President of the Society. 





PRELIMINARY PROGRAM OF ANNUAL MEETING. 


: 30 A.M. 
:30 A.M. 
:00 A.M. 
:00 P.M. 


Saturday, June 20, 1925. 


Breakfast Meeting of the Council. 

Breakfast Meeting of the Teachers of English. 

Fifth Session. 

Luncheon Meeting of the Board of Investiga- 
tion and Codrdination. Chas. F. Scott, 
Chairman. 





FIFTEEN YEARS OF EXPERIENCE WITH A 
FIVE-YEAR ENGINEEING CURRICULUM 
AT NORTHWESTERN UNIVERSITY. 


BY W. H. BURGER AND JOHN F. HAYFORD. 


The College of Engineering at Northwestern University has 
had 15 years of experience in giving a five-year engineering 
course. This paper is an attempt to state clearly the ideals 
of this particular five-year program, to indicate in concrete 
form the ways in which the College has attempted to carry out 
these ideals and to state the Northwestern views as to the 
special values of this particular type of engineering educa- 
tion. The attempt is made to concentrate the thoughts of 
past years of the engineering faculty and to set forth their 
present opinions. 

The motto of the College of Engineering of Northwestern 
University is ‘‘Culture for Usefulness.’’ This motto calls for 
an effort to obtain for the student the broadest culture attain- 
able in five years in order to equip him, as a man and as an 
engineer, for the greatest possible usefulness in the world in 
the united struggle of man for progress. The College aims to 
train future engineers for the greatest average effectiveness 
in a lifetime rather than for the greatest effectiveness in the 
first year after graduation. It aims to develop a capacity for 
unlimited growth. The College is concerned not only with 
the immediate and obvious necessities but also with the more 
intangible and faraway, finer, things of life. 

It is believed that in developing a curriculum, and especially 
in developing the methods of teaching used in connection 
with that curriculum, it is very important to consider what 
habit of thought is apt to be produced in the student. One of 
the most important things a man may secure from his college 
education is such a habit of thought as will make him effective 
in the work of the world and will enable him to enjoy life. 
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The two curricula, one in mechanical and electrical engi- 
neering and one in civil engineering, are shown in Appendix 
A of this paper in the form in which they are now given. 
Only slight modifications have been made during the fifteen 
years since the College was established in 1909. 

Certain of the peculiarities of the type of education repre- 
sented by these two curricula must be emphasized to enable 
one to appreciate and value it. One must also know the con- 
trolling ideas of those who teach the various courses which 
make up a curriculum, if one is to secure a sound evaluation 
of the resulting education. 

In studying these curricula, note that the engineering train- 
ing in the narrow sense commences in the freshman year and 
continues throughout each of the five years, occupying a large 
portion of the curriculum in the last two years and a relatively 
small portion in the first three. The general education, repre- 
sented by the courses normally given in a college of liberal 
arts, extends throughout all of the five years. This arrange- 
ment is based upon the idea that a liberal arts education is 
an essentially inseparable part of an engineering education,— 
not a matter separate and apart, to be secured first. The 
liberal arts portion of the education is in part a basis for the 
engineering training, and it is in part essential to fit the engi- 
neering student into the world’s work, to enable him to use 
his technical knowledge effectively, and to live a richer and 
more contented life. If the student sees that his liberal edu- 
cation is an essential part of his engineering education he is 
more apt to secure such a comprehensive knowledge of men 
and their thoughts as will tend to lead him to positions of re- 
sponsibility. The embryo engineer should be trained in high 
ideals of public service and for public service. These are 
some of the thoughts which led to wiping out all lines of 
separation between liberal arts education and engineering edu- 
eation at the College of Engineering at Northwestern. 

At Northwestern the engineering student registers in the 
College of Engineering from the beginning as a freshman. 
He takes the courses in liberal arts and engineering under 
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the continuous control of the engineering faculty. The engi- 
neering students are merged with the liberal arts students in 
class rooms, and in eampus, social and athletic activities. It 
is believed that this control from the start by the engineering 
faculty, combined with the close contact with the liberal arts 
faculty and with students having other ambitions that his own 
gives the engineering student early orientation and unusual 
breadth of view. 

Each engineering student is required to secure the equiva- 
lent of three periods of six weeks each of practical experience 
of such a character as to be of value to him as a prospective 
engineer. This is the Northwestern application of the co- 
operative idea in engineering education. 

It is believed to be important to the student to develop the 
ability to talk convincingly to an audience. In some of the 
courses of the senior and fifth years a special effort is made 
along this line and the success secured seems to be out of pro- 
portion to the moderate time devoted to the effort. At that 
stage in his development the student has come to see that 
ability to hold the attention of an audience by speaking in a 
convincing way is valuable to him. 

One of the basic principles of real education is that it is im- 
portant to maintain continuous thought over long periods, 
long sequences. A much poorer education comes from the 
taking of a number of different subjects, studying them for 
a short time and then dropping them. This discontinuity is 
the fundamental fault with the elective system, which makes 
in general for studies in many different fields, in each one for 
a time only. The Northwestern five-year engineering curric- 
ulum, which is nearly all rigidly prescribed, is built up along 
lines of sustained thought more fully than is possible in the 
ordinary four-year engineering course. 

Note that in each curriculum 15 or 17 hours of electives, 
about 10 per cent. of the total, are required. These are re- 
stricted to subjects given in the College of Liberal Arts, School 
of Commerce or School of Speech. The student is not allowed 
to take these electives in engineering subjects. They are 
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normally taken in the fourth and fifth years. The student 
at that time is found to make a wise choice as a rule. There 
has been an improvement year after year in this respect. 

No special curricula are offered at the College of Engineer- 
ing, such as for Railroad, Sanitary, Telephone Engineering, 
ete. Northwestern stands firm in the thought that the funda- 
mentals of engineering are practically the same in all lines; 
that specialization is best deferred until a man is in his work; 
that theory, a true understanding, may be taught most effec- 
tively in college ; and that so-called practical things may most 
effectively be learned outside the college walls. It may be 
that Northwestern graduates in engineering find their first 
few years out of college slightly harder than the graduates 
from specialized engineering courses who happen to get into 
their particular specialty. On the other hand it is believed 
that the firm foundation supplied by the more thorough train- 
ing in the fundamentals of engineering, combined with gen- 
eral education of the man, makes the latter progress farther 
and faster than would be otherwise the case. 

In following the Northwestern engineering course a student 
studies the engineering subjects later in the course as a rule 
and with better preliminary training than in a four-year 
engineering course. Note for example that Structural 
Mechanies is given in the fourth year after the student has had 
two years of mathematics and is taking his third year of 
physics. Under these conditions, the students being more 
mature and with a better scholastic foundation, a higher grade 
of engineering course may be and is given with success. 

Entrance to the College is in general on the basis of certifi- 
cates from high schools. This method, in common with others, 
admits many who do not continue long in college. The curric- 
ulum as administered, however, soon weeds out the weaker 
students, the unfit, the unprepared, and the lazy. Good stu- 
dents who are inclined to other lines of college work usually 
transfer early. The mortality up to the beginning of the 
fourth year is about 40 per cent. or more per year. 

The curriculum demands full use of the energies of the stu- 
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dents. The graduate of the College of Engineering has ordi- 
narily accomplished in five years the equivalent of about six 
years of a liberal arts course. At a matter of experience, 
however, it is found that this harder and fuller course taken 
by the engineers does not prevent them from doing their full 
part in student activities and in athletics and in getting a 
reasonably good all-around development. 

All of the requirements for the Bachelor of Science degree, 
as defined by the College of Liberal Arts, are included within 
each of the engineering curricula. The student of engineer- 
ing normally receives the Bachelor of Science degree (without 
any engineering subscript) on the recommendation of the 
faculty of the College of Liberal Arts at the end of his fourth 
eollege year. 

One of the aims of the College of Engineering at North- 
western has been to secure as many select men as possible, men 
above the average, who are capable of unusual development 
as men and as engineers. No feasible method has been found 
of selecting such men at entrance from the high schools. In 
practice, however, it has been found that the prescribed five- 
year curriculum soon makes this selection. The men of small 
caliber, small ambition or narrow viewpoint soon drop out. 
Those who stay through to the fourth and fifth years are to 
a gratifying extent of the type desired. 

The record up-to-date of the careers after graduation, of the 
men who secured the Bachelor of Science degree while regis- 
tered in engineering but did not remain for the engineering 
degree, indicates that their four years of education has been 
effective development. 

The average mark for each successive year for all students 
of engineering, and separately for those students who finally 
secure the engineering degree, is shown in the following table. 
Note the rapid increase from year to year, about five points 
on the scale of 100 each year, for all students. This is largely 
the result of elimination. On the other hand note that those 
students who finally secure the engineering degree do nearly 
uniformly good work throughout their course. Note also that 
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for these students there is a clear tendency for the fourth and 
fifth years of work to be better than the third year. 


AVERAGE MARK. 


For Students who 
For All Secured an Engi- 
Students. neering Degree. 


Freshman Year 82 
Sophomore Year 81 
Junior Year 77 
Senior Year 81 
Fifth year 84 


It was clearly seen at the outset that a five-year program 
with a practically rigidly prescribed curriculum of a type 
which would rapidly eliminate the unfit would hold down the 
number of students. At the outset it was decided to put 
the emphasis on thorough education, on quality first, and not to 
expect large numbers. As shown by the curves which form 
Appendix B there has been upon an average an increase of 
9 per cent each year over the preceding year, from 1910-1911 
to date. The year 1909-10 was abnormal because the en- 
trance requirements as enforced were different from those 
adopted later. The year 1918-19 (S. A. T. C.) is left out of 
consideration on account of conditions peculiar to it. 

The number of students being small, especially in the fourth 
and fifth year classes, each student has an exceptional oppor- 
tunity to get into close touch with members of the engineer- 
ing faculty. This close contact is also favored by the fact 
that as a rule the laboratory work in each engineering course 
is in charge of the same man who carries the class work of 
that course. 

The following shrinkage table indicates clearly the rate 
of elimination. It should be compared with the statement as 
to normal marks for all engineering students as given earlier 
in this paper. 
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Number Remaining 
of 100 Registered 
at the Beginning 

Shrinkage in of the First Sem- 
One Year asa ester of the Fresh- 
Percentage. man Year. 


To end of Freshman year 76 
To end of Sophomore year 40 
To end of Junior year 24 
To end of Senior year 13 
To end of Fifth year 9 


The total number of engineering degrees granted to date is 
45, of which 8 were granted in June 1924. 

It is especially important to note that the shrinkage be- 
tween the fourth and fifth years is less than between any other 
2 years. The engineering student who has finished four 
years and who has secured a Bachelor of Science degree is 
more apt to remain for one more year than is the student who 
has finished one of the earlier years. There had been a mis- 
giving early in the history of the College that granting a 
Bachelor of Science degree at the end of the fourth year 
might result in the feeling on the part of many men that 
their college education was finished. 

Five of the 45 men who secured an engineering degree also 
won election to Phi Beta Kappa. This is an indication of 
the character and quality of the students who were held for 
the later years of the engineering curriculum. 

Graduates of the College of Engineering have as a rule 
expressed sincere and cordial appreciation of the value of 
the education received. 

The careers of our graduates furnished but a weak test of 
the value of their engineering education. They are too few 
in number (45) and their average length of service is too 
short (4 years). Nevertheless the evidence furnished by a 
study of the careers of our graduates is decidedly encourag- 
ing as indicating that the attempt to train for leadership and 
for the higher phases of engineering work has been success- 
ful. An unusually small percentage of our graduates are in 
the ordinary routine technical type of engineering (about 
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40 per cent.). An unusual percentage are already either 
in the executive part of engineering or in the research side 
of engineering (over 40 per cent.). 

Another objective indication of the success of the North- 
western plan of engineering education is the fact that the 
engineering faculty has changed but little in the past 12 years. 
Only one professor has dropped out in that period. The 
others have stayed with the work continuously and enthusias- 
tically, working as a united team largely because of their be- 
lief that they are doing a work especially worth while. 

There is no thought in the Northwestern group that per- 
fection has there been attained in engineering education. 
The largest of all rooms is the room for improvement. In 
fact one of the motives back of the preparation of this paper 
was the feeling that a searching review of what we believe 
has been accomplished, prepared for presentation before such 
an audience as this, would be likely in itself to furnish sug- 
gestions to us for further progress. 

A 5-year curriculum is not advocated for all colleges of 
engineering or all engineering students. For those colleges 
whose aim is to develop men qualified to take positions among 
the creative leaders in the engineering profession, we believe 
that a 4-year curriculum is too short. Less than 4 years 
may serve to develop the needed technicians in the engineer- 
ing field. 

In preparing this paper there has been no thought of try- 
ing to impress the idea that the Northwestern plan is the only 
solution of the problem of engineering education. The en- 
deavor has been to give you a definite statement of our ideals 
and of the fundamental peculiarities of our plan, to indicate 
our judgment as to the strong points of the plan as worked 
out in operation, and to indicate some of the bases of the judg- 
ments expressed. The Northwestern plan may not be the 
plan to use at other colleges where the conditions and ideals 
are different. We are strong in the belief that any educa- 
tion for the profession of engineering, whether in 4 years or 5, 
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should include within itself, as an essential part, a consider- 
able amount of liberal education. This conclusion does not 
apply to technicians, draftsmen, for example, especially if a 
plan is devised for training such technicians in less than 4 
years. 

The Northwestern plan of engineering education is espe- 
cially well adapted to the man who has a good imagination, 
who is interested in ideas and who does not need an exces- 
sive amount of shop work and other concrete detailed work 
with materials and apparatus in order to enable him to under- 
stand the fundamental principles of engineering. These men 
with good imaginations are the most promising material for 
the future creative leaders in the profession of engineering. 


APPENDIX A. 


Courses oF STuDY, COLLEGE OF ENGINEERING, 
NORTHWESTERN UNIVERSITY. 


Freshman Year. 


Semester Hours. 


Required Studies in Both Courses. lst Sem. 2d Sem. 
Mech. Draw., Eng. Al, or Shop Work, Eng. A2.... 2 ve 
Shop Work, Eng. A2, or Mech. Draw., Eng. Al... ... 2 
Math., Trig., Coll. Algebra and Analytical Geom.. 2 or 5 3 or 5 
EC C9 Sis Na tsliekbaie tts ste neda oo. nets 3 3 
EEN as Sici'x S3dea'g' Cee EUW Ss BSS Wes tea oe wo 3 3 
NL Miche. ct. an vudly one pipe ass weeps be ties = 4 
EE I x Sie erik die Rae tbGlat oaks ev ER AROS 2 


Calouiue, Math. Bi and BS... .. . 2.5... 500.0. 3 3 
IN 55 5 wins. ho aieeereay toes Seer es 4 4 
nc: + ncinichum head oe siric an Cane aes eas 3 3 
NE NN SU i 9s wie ve 0s ue dn sane se evince 6 3 3 
EE, ER Ms ose n 9 Ws ve ahss ses donee 1 1 
SS Se eon re rs 2 2 
Summer Surveying, Eng. B3..................-- 6 


os acme 


Seperate ae Se 
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Junior Year. 











NSS wing Wass sendecuuowen nes Wae whee ses anaes 3 3 
Descriptive Geom., Kinematics, and Graphical 
CE ER innet-tarncveoaneeonepereseed« 3 3 
NES 60 4.476: cn wie" c Win Kala 'n didi Sa tds o ai6°% 5 
ARERR SP eee rarer a ee areryr 5 Rese 
TE TB ncic.oi 50056 OR cane a eae bakes 6% 5 
Bo SEE Ser pee + 
aa secs ang Nira Genin, weary an. 5 
I NE ios wn ur dhe oe ea Sse manne dene ees 2 
APPENDIX A. 
CouRSES OF STUDY, COLLEGE OF ENGINEERING, 
NORTHWESTERN UNIVERSITY. 
Semester Semester 
Required Studies, Hours. Hours. 
Combined Electrical Required Studies, 
and Mechanical Civil Engineering. 
Engineering. Ist | 2d Ist | 2d 
Sem./Sem. Sem.|Sem. 
Senior Year. Senior Year. 
Es edict meaw dese 3 es Per rrr es 3 3 
Electrical Eng., Eng. D6..| 3 3 | Structural Mechanics, 
Structural Mechanics, ARS ee 3 3 
SPIER or xk ash ees. o/sard 3 3 | Mathematics Cl......... 2 See 
Mathematics Cl......... D hp. mes oc oe coe cedcss 4 7 
RS ae eee 4 7 | Electrical Machinery, 
Journals, Eng. D2........ 1 1 NS os oes od a eee 
Summer Work...........]..... 2 | Heat Engines, Eng. D4...|..... 3 
Journals, Eng. D2........ 1 1 
|, a re 2 
Fifth Year. Fifth Year. 
Adv. El. Eng., Eng. E5...| 3 |.....] Structures, Eng. E9...... Bases 
El. Power Plant Eng., Bridges, Eng. E8 ........]..... 5 
MG ia wi ws ata aan aes .....| 3 | Hydraulic Eng., Eng. E4..| 3 3 
Thermodynamics, Eng. E1| 4 |..... Railroad Eng., Eng. E10..| 4 |..... 
Engines, Eng. E3........ 3 3 | The Public Relations of 
Hydraulic Eng., Eng. E4..} 3 3 Engineers, Eng. E2.....|..... 2 
The Public Relations of a ea Glee a ce 3 3 
Engineers, Eng. E2.....}.... rae) S - % . sae 2 4 
See 2 2 
Thesis, Eng. E7.......... 2 4 




















*The student may omit either Chemistry B2 or the second semester 


of Geology. 


522 














DISCUSSION. 


Discussion OF ‘‘ FIFTEEN YEARS OF EXPERIENCE WITH A 
Five-YEAR ENGINEERING CurRRICULUM,’’ by John 
F. Hayford and W. H. Burger. 


Anson Marston: I would like to ask if Professor Burger 
will give us some figures as to the number graduating at 
Northwestern during the last three or four years. 

Professor Burger: We had eight men graduate from the 
fifth year engineering course this year. The total number 
of B.S. graduates is thirty-nine, and about fifty per cent. 
of this number has remained for their engineering degree— 
a little over fifty. Next year, the fifth year class will have 
about fifteen men in it. 

F. E. Turneaure: I have been interested in the Northwestern 
plan ever since it was inaugurated. There have been various 
things in the report we have just heard which makes me 
wonder which particular feature is the cause of the success 
of the plan, granting that these graduates have been very suc- 
cessful, perhaps more than the average. I notice first that 
only nine per cent. of the entering class get through. 
I am afraid that if we organized our work on the basis of 
nine per cent. finishing the course, something would happen 
to the instructors. Such a small percentage is of course, a 
very highly selective body of students, whether selected un- 
consciously by the students themselves or of necessity by the 
instructors in the requirements imposed upon the students; 
nevertheless, such a close selection is a very effective one in 
producing the men we would like to see graduate in our insti- 
tutions. The program of study described is somewhat differ- 
ent from that which was in the mind of the group of Deans 
of the Mississippi Valley which met one or two years ago and 
suggested what should probably be the next step in develop- 
ing engineering education, namely four-year course in which 
a series of liberal studies should run through the entire period, 
this to be followed by a fairly well organized fifth-year 
graduate course. I think it would be the opinion of our own 
faculty that a more liberal program in regard to its electives 
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DISCUSSION. 


than the Northwestern plan would be desirable. In our 
courses, there are from twelve to twenty hours elective studies 
in the Junior and Senior Years, and it has been interesting 
to watch the development of ideas of the student as to what 
courses they wanted to take. Most of the free electives are 
taken in liberal arts. Many students continue with economies, 
some take political science, and a good many take courses in 
advaned English and various other things in which they be- 
come interested. It is very seldom that these courses are 
selected haphazard; they are generally chosen on the basis 
of the interest of the student, and on the whole we believe 
that this is a very effective way of encouraging the student 
to become interested in the things outside of his technical 
work, and to liberalize his ideas. In this respect I believe 
we differ somewhat from the specific studies. But the North- 
western experiment is certainly a very interesting one and 
I know that Dean Hayford knows when things are good and 
when they are not good, and when he undertakes a particular 
program it is pretty certain to be successful. 

G. C. Anthony: Mr. President, it is surprising that we all 
do as good work as we do, considering the fact that our work 
varies so greatly in the different schools, judging from these 
catalogues which Dean Evans has spoken of. I have been a 
writer of catalogues for a great many years. I write the 
engineering part of the catalogue of Tufts College, and a 
good many of the faculty of the engineering school do not 
understand what I have written. I suppose that may be 
due to my English, but I think a good deal of it is due to 
the terminology. 

Now, as I looked over the curriculum presented in the Hay- 
ford paper, I could not understand it. I found a tremendous 
amount of physics, physics the first year, the second year, 
third year, and I believe the fourth. If you will look at the 
curriculum at Tufts, you will find that there is no physics 
until the third year. Of course, it appears to be very bad; 
we all recognize that, but we give a great deal of physics in 
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the first year under a different name. More physics in the 
second year, but also under a different name, while the main 
course in mathematical physics does not occur until the Junior 
year. Now, such a catalogue statement is very misleading. 
It has to be explained. 

If I had only realized that this matter was coming up, I 
would like to have prepared a paper, as I expect to do next 
year, On a Six years experience, with a course which is quite 
different from almost all of the courses now given, and 
which has created a good deal of enthusiasm on the part of 
the part of the students and faculty. Let me briefly explain 
my own ideas regarding it, and I think the faculty are in 
general agreement with me. I am not interested solely in 
educating for engineering but in developing men of character, 
and I believe the engineering school, at least with us, is 
designed to do that for men who like scientific and engineering 
things. The curriculum is based pretty largely on the idea, 
that the man who comes into an engineering school wants an 
engineering course, and we give it to him the first day when 
he may have something to do with the running of a dynamo 
or taking of indicator cards—I know this is heresy—but we 
do it, and I think with a reasonable degree of success. In 
other words, he is initiated into certain phases of engineering ; 
he becomes familiar with certain technical things; he comes to 
know the difference between a crank and piston rod early in 
his course, and he does know something about the different 
fields of engineering, which results not infrequently, in some 
change in his course. He may have taken an engineering 
course that is not exactly what he supposed it to be and he 
desires to transfer from electrical engineering to civil engi- 
neering, or vice versa. We permit of such a change by allow- 
ing considerable freedom in the course for adjustments of 
that character. 

We require a student to pursue a course regularly for 
three years, with a large number of English electives, which 
are so arranged as to develop him broadly and, inasmuch as 
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English is the most popular course in the engineering school, 
we have no difficulty about election in this department; we 
do not force the student to take what we used to designate as 
required electives. By the time he has completed his junior 
year he has had, under different names, many of the so-called 
cultural studies, in the department of English. At the end 
of this three year course, he may specialize to a considerable 
degree in electricity, mechanical engineering, civil engineering, 
or he may go Scott Free of the whole and take a course which 
will give him a Bachelor of Science in Engineering. I don’t 
know that the faculty are in entire accord with me on that, 
because they fear that too many men are going that way, who 
have taken three years of engineering work and want a little 
of economics, sociology, and business science, if we may term 
it as such, and to them we give great freedom, in election but 
of course, with the approval of the department. 

Later I hope to bring to you some results along this line; 
but I fancy that after all we are not working so very differ- 
ently from that which already has been prescribed here. 

G. B. Thomas: Dean Turneaure brought out the fact that 
in testing the effectiveness of the five-year course, considera- 
tion had been given only to nine per cent.—that being the 
percentage of those entering who have completed the five 
years. I am wondering what study has been made of the 
progress of the 91 per cent. who dropped out before complet- 
ing the five years, or of the 87 per cent. who failed to complete 
the four years. 

In our alumni associations all over the country some of 
the most effective members never received their degrees. In 
manufacturing, if 91 per cent. of a costly material were re- 
jected at various steps in the process, studies would be made 
to get better raw material and to improve the process. If 
the specifications were so rigid as to make such a high per- 
centage of rejection necessary, attention would be given to 


utilizing this rejected material in by-products. 


Now it takes about 18 years to produce a freshman engi- 
neering student and it takes several thousand dollars to train 
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him for four or five years. Should not selection methods and 
curricula be developed to train a much greater percentage of 
accepted students than at present? Can not curricula be 
arranged so that those who have completed one year of train- 
ing would be recognizably better prepared to enter industry 
than before taking that year? 

After completing the first year, only those who gave promise 
of being’ able to profit from a second year’s training would be 
permitted to continue. This second year’s training would 
be such as to qualify men to enter industry better prepared 
than those who had only one year. Likewise for the third, 
the fourth and successive years, only those who had satis- 
factorily completed the preceding year and gave promise of 
profiting by the succeeding year would be permitted to con- 
tinue. 

At the end of each year those who had not qualified to 
take up the succeeding year would enter industry as having 
completed one, two or three units as may be, of a progres- 
sively difficult course. Thus, those whose interest or men- 
tal endowments enable them to complete only two years 
of technical training would enter industry, not as having 
failed at college, but as having finished a recognized train- 
ing program. Should not study be given to some such a plan 
so that the greatest percentage of those admitted to engineer- 
ing courses should be trained to the maximum of their 
abilities ? 

D. C. Jackson: I had not intended to enter this discussion, 
because I have expressed my views so many times on these 
particular things; but Dean Marston just made a remark to 
the effect that he would join the other engineering schools on 
the basis of a five-year course curriculum. I used to preach 
that doctrine, but farther experience leads me to prefer the 
the four-year undergraduate curriculum, associated with pro- 
visions for graduate work for one or more years, upon which 
students of approved youth, ambition and ability should be en- 
couraged to enter after securing their bachelor’s degree. For 
this graduate work there should be no set curriculum, but the 
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provision should be of an ample variety of subjects treated 
by means of full year courses of rather advanced lectures on 
theory and research courses in the laboratories and library. 
It is not wise to permit any graduate student to pursue such 
substantial courses in more than three or four subjects at one 
time in addition to a thesis research, which latter should be 
associated with one of the subjects referred to. In the selec- 
tion of his subjects and his methods of work, each graduate 
student in this practice may and should have a large degree 
of independence, but should be under constant observation and 
counsel by the faculty. Experience for some years with 
numerous graduate students treated in the manner described 
convinces me that the plan is made more fruitful than would 
be an extension of our formal curricula to a length of five 
years, at least in those engineering schools where students 
come to the freshman class with good preparation. I will 
join heartily with Dean Marston in urging the greater develop- 
ment of such graduate work in our engineering schools 
but would deplore the lengthening of the formal curricula 
now characteristic of our undergraduate work. For the lat- 
ter, greater simplicity of arrangement and thoroughness of 
teaching in the four year period are the desiderata. 





WHAT IS THE MEANING OF THE B.S. 
DEGREE IN ENGINEERING? 


BY H. 8S. EVANS, 


Dean, College of Engineering, University of Colorado. 


I have placed a question mark after the subject of my paper, 
as I am sure any one looking over the catalogues of our engi- 
neering schools and colleges would finish the task with a very 
large question mark in his mind. This would be true for 
several reasons. In the first place, let the investigator be ever 
so intelligent and careful in his study, he would fail to dis- 
cover from the literature of many schools just what is re- 
quired, and how the various regulations are applied. In com- 
mon with many in this convention, I have had experience in 
trying to interpret transcripts of credit for students coming 
from other institutions, and who wish to enter with advanced 
standing. In many eases, special letters of interpretation 
must be requested, and even then many a guess is recorded, 
with the sincere hope that no injustice has been done either 
to the cause of engineering -education or to the young man 
who is changing from one school to another. The clearest 
and most understandable transcript which has come to our 
office for some time was from the University of the Phillipines. 
It is significant in this connection that in Dr. Mann’s pre- 
liminary report a few years ago he says: ‘‘ We first attempted 
to collect information on the engineering schools from their 
catalogues and bulletins, but soon found that it was useless 
to attempt to find out what the schools were doing in this 
way. We decided that a personal visit and inspection was 
necessary.”’ 

Next, our investigator would be first surprised and then 

* Presented at the thirty-second annual meeting of the Society for 


the Promotion of Engineering Education, University of Colorado, 
Boulder, Colo., June 25-28, 1924. 
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confused and later possibly something worse by the seemingly 
unjustifiable differences in the required work for an engi- 
neering degree. I wonder what would be his conclusions 
about those of us who are responsible. I should certainly 
not advocate that every four-year undergraduate course in 
any assumed branch of engineering should be alike, either in 
subjects covered or in the number of credit hours devoted to 
each. Even if all our catalogues should correspond exactly 
in these respects, it would still be impossible to secure the 
same results. As long as we have many different personali- 
ties teaching the same subjects, and almost as many differ- 
ent ideas as to the standards of excellence which should be en- 
foreed—in other words, as long as engineering education de- 
pends on human agencies—there must and should be differ- 
ences in our schools. After admitting that this is so, is it not 
still true that the present differences are too great to be 
justified on any reasonable grounds? If we should ask this 
audience just what should constitute the detailed makeup of 
a course in any branch of engineering, I have no doubt we 
should receive approximately as many different answers as 
there are persons present. 

Possibly the differences are not so great as might appear on 
the surface, however, and possibly we are not unwilling to 
adjust some of them, if some central agency will help us. 

In order to try to show exactly what one engineering school 
requires for the degree, I had thought to have each depart- 
ment in this College of Engineering write up in considerable 
detail just exactly what is covered in each individual course. 
Where problems or drawings or reports were required, repre- 
sentative examples of these were to be included. The whole 
was to be arranged in order as required for the degree, and 
printed. I found that neither time nor funds would permit 
of such an exhaustive study at this time, and possibly the re- 
sults would not have justified it. I do believe, however, that 
our ignorance of what other schools are doing, even in sub- 
jects of definite name, is much greater than it should be. 

We think our courses at the University of Colorado are 


530 





MEANING OF B.S. DEGREE. 


good. We point to our product with considerable pride, but 
we believe that there is always room for improvement. This 
is evidenced by the fact that we are making slight changes 
every year; others are often agreed to as being desirable, but 
are not found to be immediately practicable. 

Our requirements for graduation are fifteen acceptible en- 
trance units and two hundred and thirteen term hours 
(equivalent to one hundred and forty-one semester hours) 
of college work. This course is as heavy as the average stu- 
dent can possibly carry, and yet there are many subjects 
omitted which we believe should be included in the ideal train- 
ing for the embryo engineer. We have asked our advanced 
students if they would favor a longer course, and almost un- 
animously they answer ‘‘yes.’’ This is one type of evidence 
for more and better training, but the question is, how much 
weight should be given to it? Our advanced men have ac- 
quired enough knowledge and training to begin to realize how 
little they. actually know, and their desire for a longer course 
is the most natural expression of this feeling and of their 
ambition to grow. Possibly the thing they lose sight of when 
they are seniors, is that their university course is only an 
earnest attempt to start them on the road to knowledge. 
Their greatest development should come in the later years, 
after they drop the réle of students and assume larger re- 
sponsibilities. Their answer may also have in it something 
of the feeling of fear. In most of our schools, the boy—and 
later the young man—has had the next footprint so clearly 
marked in front of him all the way that it has become a fixed 
habit for him to look for it. It may be that he is afraid to 
step out from our over-supervised educational system. 

Our faculties also vote for a longer course, and here again 
it might not be out of place to inquire if their opinions are 
always fundamental. It has often been said that we cannot 
speak without first having the thought back of the spoken 
word. It is equally true that we cannot form accurate con- 
clusions without having accurate data on which to base our 
opinions. Our faculties may be living so close to our educa- 
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tional machine that we sometimes acquire something of the 
spirit of the advanced student, as interpreted above. Do we 
sometimes make the mistake of taking ourselves and our opin- 
ions too seriously, when our opinions are not based on all the 
facts? 

After all, the content and handling of the course is the 
thing. A well organized and well conducted four-year course 
will be infinitely superior to a poorly organized and poorly 
conducted five or six-year course. The length of time a stu- 
dent spends in school is not so important as how he spends his 
time while he is there. To decide on a five-year course will 
not in itself solve our problems. 

If our non-professional investigator went a little further, 
what would he find at the end of the course? At the end of 
the four-year course in schools of apparently the same grade, 
he would find that almost as many different degrees are being 
conferred as our engineering educators have been able to per- 
suade themselves to be at least reasonably appropriate. The 
question of the proper degree to confer on engineering grad- 
uates at the end of a four-year course has been before this 
Society for over thirty years. Many excellent individual 
papers have been presented on the subject. Excellent com- 
mittees have worked faithfully on the question, and have pre- 
sented their reports and recommendations to previous con- 
ventions, and their recommendations have been adopted. 
Foundations have helped finance investigations which have 
thrown valuable light on this problem. After all this, what 
is the status of the question as we meet in the thirty-second 
annual convention of the Society for the Promotion of Engi- 
neering Education ? 

Probably more engineering schools and colleges confer the 
degree Bachelor of Science in some specific branch of engi- 
neering, as B.S. in C.E., for example, than any other one 
degree—and that is good. In my opinion, it is the reason- 
able and proper degree to confer at the end of the four-year 
eourse. It probably is not advisable to enter into detailed 
arguments to support that opinion in this paper. But what 
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do we find when we compare the requirements for the profes- 
sional degree, C.E., E.E., M.E., ete? With my belief in engi- 
neering education and my enthusiasm for all it stands for and 
is doing, I hesitate to speak of it. Some ‘‘A’’ grade schools 
confer the professional degree at the end of the four-year 
course, and from that minimum requirement we progress 
in other equally ‘‘A’’ grade schools all the way to a require- 
ment of at least ten years of successful professional experience 
before the professional degree will be granted. In the latter 
ease, this degree is rated as being equivalent to the Ph.D. 

If some of the members of this Society feel now as they have 
expressed themselves in times past, they would answer that 
this question is unimportant, that it is not fundamental. It 
is easy to agree that it is not fundamental, if we refer to its 
relation to the curriculum and the training which a man may 
receive in his college course. No degree in any branch of 
learning is fundamental in that sense, but it seems to me that 
such a wide difference in our opinions and practice is tre- 
mendously important, and possibly significant, in its bearing 
on what has happened and may continue to happen in more 
important matters. If we cannot get together on this ques- 
tion, how can we hope to avoid the just criticism of those who 
charge the engineer with a lack of organizing and business 
ability and various other shortcomings which we are trying 
to eliminate? 

Our investigator would probably have decided by this time 
that he did not know what the engineering degree means, and 
that it was impossible, for the present at least, to find out. 

Right here it might be well for me to say, in general terms, 
what I believe the B.S. degree in engineering should mean. 
I would say it should mean, first, a sound preparatory course 
equivalent to that offered by a good four-year high school, this 
course to be as broadly educational as possible, the emphasis 
being placed on English, foreign languages, mathematics, the 
fundamental sciences, and history; and next, a four-year uni- 
versity course, where a thorough training is given in the higher 
mathematics, physics, chemistry, mechanics, English, the 
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fundamentals of engineering science in its various branches, 
and, as far as time will permit, survey courses in other 
branches of the social and economic fields of knowledge. 

From what I have been saying, you may have gathered the 
idea that I am a pessimist. I wish to dispel any such thought, 
and to say that on the question of engineering education I am 
an optimist in the terms of any definition which may be ap- 
plied to the word. 

During the past few years I believe a representative portion 
of the membership of this Society has been having a continu- 
ous revival, and this is indeed fortunate, because the judg- 
ment day is surely coming, and it behooves us to be ready for 
it as a profession, rather than for each school to live its own 
life in isolated contentment. 

My plea on this point is that we all try to look for points 
to criticize in our own courses and for the good points in the 
courses of our neighbors; that we cultivate an open mind and 
a willing spirit; and that we persuade ourselves to go a little 
more than half way, if necessary, in the interest of profes- 
sional progress. 

Our Board of Investigation and Coordination, by the terms 
of the grant of the Carnegie Corporation, is for the present 
at least engaged upon ‘‘a study of the objects of engineering 
education and the fitness of the present-day curriculum for 
preparing the student for his profession,’’ and in determining 
as far as possible ‘‘such modifications or developments as 
would seem to make for a sound, well-balanced and fruitful 
course of study for engineering students.”’ 

Now my further question as a part of the subject of my 
paper is, what are we going to do about it? 

The Committee is the best that could be chosen, the Director 
has the entire confidence of all of us, and yet in view of past 
history and of the many things we already know, or think we 
know without further investigation, it seems to me that the 
question is entirely pertinent. 

Last year we had a most excellent meeting at Cornell on 
the general topic, ‘‘Training for leadership.’’ I had thought 
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of suggesting for our topic this year, ‘‘Training for Action,’’ 
and with this difference. Last year our whole thought and 
concern was for the student, while this year the subject should 
apply to ourselves, individually and collectively. 

Last year, in speaking of the characteristics of engineers, 
Mr. Wickenden said: ‘‘ Whatever their preéminence as logi- 
cians, engineers have not to my knowledge been very con- 
spicuous as persuaders.’’ 

This body has been legislating for thirty years, and every 
one agrees that much good has been accomplished, but is it out 
of place to suggest that we should now take on more definite 
executive functions? Investigation and legislation should al- 
ways precede execution, but the former is not complete unless 
followed by results. 

I wonder if the teaching profession itself has some unfor- 
tunate influence on our problems. Do we get in such a fixed 
habit of telling our students just what to do and how to do it, 
and expecting them to believe what we say and act accord- 
ingly, that we gradually acquire a portion of the spirit of the 
dictator? Do we, because we do things a certain way at 
our own schools, and have the final power to change or not 
change as we see fit, resent, sometimes unconsciously it may 
be, any suggestion of interference from an outside agency, 
even though that agency may be an organization of our 
fellows? 

One of our greatest problems is with those who are inter- 
ested and concerned in the problems of engineering education, 
but who do not attend the conventions or take an active in- 
terest in this Society. I believe we must have more personal 
publicity before all of our members and even outside of our 
membership. 

One way to accomplish these things is to have our Director 
and Committee propose some very definite things in a very 
definite way, and not too many at a time; then to follow up 
these proposals after they have been approved by the Society 
by frequent letters of inquiry as to what progress we are 
making. I am firmly convinced that many of our differences 


535 























MEANING OF B.S. DEGREE. 


and deficiencies are not due to fundamental differences of opin- 
ion, but are rather due to inertia and neglect. So I should 
apply the old adage ‘‘little drops of water wear away the 
hardest ivory,’’ and some of us cannot be persuaded in any 
other way. Most of us hate to admit we are not doing things, 
while if we did not have to admit it in writing, we should be 
perfectly content. 

If our engineering catalogues and bulletins are so ambigu- 
ous and obscure that no one outside of our own immediate 
faculty is able to interpret them, let us make them universally 
understandable to outsiders who may be interested. Let us 
adopt and learn to talk the same language, so that it will not 
be necessary to send an interpreter along with our literature 
and our transcripts of credits. 

If the content and arrangement of our courses are so much 
at variance, because they are the work of a hundred independ- 
ent hands, and no one can tell just what the degree in engi- 
neering is supposed to mean, let us get together and show 
greater unity in method. No one questions our unity of pur- 
pose, our earnest desire to secure the best results, and I am 
sure we can come much closer together than we are now with- 
out sacrificing initiative and individuality and those differ- 
ences which all agree should properly be found in institutions 
operating under different environment. With our engineer- 
ing degrees so numerous that their name might be called 
‘‘legion,’’ let us decide on something that is right for Bac- 
calaureate and for higher degrees, and then all offer them in 
the class of institutions to which they apply. 

Let us try to get down to something definite just as soon as 
possible, and not mark time until the report of the Committee 
is completed and such a large program is presented to us that 
we are more overwhelmed than encouraged to go forward. 
May it not be possible for us to take some definite action on 
some definite item or items at this meeting, and then proceed 
to put them into effect during the coming year, so that at the 
next convention we can all report ‘‘progress’’ along with the 
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Committee. If we need better methods of choosing our stu- 
dents, and our Director and Committee can recommend what 
they believe is the best plan, let us adopt it now and proceed 
to put it into effect. If they can recommend a method or 
methods of reducing our large mortality among students, why 
not give it our immediate approval? The same suggestions 
would apply to any one or more of the important questions 
which Mr. Wickenden has presented in recent issues of the 
JOURNAL, 

If it is too soon for those who are in charge of the present 
investigation to make positive recommendations at this time, 
then I should urge the same action at the first opportunity 
which presents itself. 

The name of our organization is The Society for the Pro- 
motion of Engineering Education. I do not think I should 
wish to suggest that we change the name or the order of the 
wording, but I should like to urge that we always place the 
emphasis on the last word, or else that we think of it as the 
Society for the Promotion of Education in Engineering. 

So let us try to become not only logicians, but persuaders, 
not only legislators, but executives, and adopt and put into 
effect those good things which our Committee and Director 
will soon propose for us. By this means our Society will 
make progress and justify its being; but what is even more 
important is that Education in Engineering will make more 
rapid strides towards that goal of proficiency which we have 
set for it. 
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THE AMERICAN COUNCIL ON EDUCATION.* 
BY 
PROF. C. J. TILDEN, 


Gentlemen of the Society: No one regrets more than I do 
that Doctor Mann is not able to be here and tell you about 
his work himself. When he asked me to take his place, how- 
ever, and describe briefly what the Council has been doing in 
the last year or two, he knew well of my enthusiasm for the 
work and the very great privilege that I feel it to be to be as- 
sociated with him in that work as one of your representatives. 

Dr. Mann has published a pamphlet, which some of you 
may have seen, on the American Council on Education, and he 
puts the situation with regard to it so clearly in two or three 
sentences, that I should like to read those: ‘‘The American 
Council on Education is the central organization in which the 
national associations dealing with higher education are repre- 
sented. There are many large problems of policy in the do- 
main of higher education. Some demand immediate solution, 
some are more remote. All emphasize the familiar fact that 
the development of the American scheme of higher education 
has been- planless, individualistic, in many of its aspects acci- 
dental. But unified action has been impossible because there 
was no unifying agency. The formation of the American 
Council on Education in 1918 represented an attempt to es- 
tablish such a unifying agency. The primary aims of the 
Council have been to stimulate discussion, to focus opinion, 
and in the end to bring about joint action on major matters 
of higher educational policy.’’ 

The Council is thus seen to be the machinery of the or- 
ganization of higher education. There are three classes of 
membership, constituent, associate and institutional. This 


* Address delivered at the meeting of the Society for the Promo- 
tion of Engineering Education, Boulder, Colorado, June 25, 1924. 
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Society for the Promotion of Engineering Education is one 
of the fifteen constituent members of the American Council 
on Education. The institutional members comprise some- 
thing over one hundred and seventy institutions of higher 
education in the United States which contribute from one 
hundred to five hundred dollars a year for the support of the 
Council. We, therefore, as a society are giving our support 
in two ways—the moral support of constituent membership, 
and a financial support which comes from most of the institu- 
tions which are represented in the S. P. E. E. membership. 

Among the activities of the American Council, the first to 
be mentioned is the publication of the Educational Record. 
In that bulletin is given quarterly a resumé of the more spe- 
cific and definite activities. One of the continuing lines of 
work is that in Federal Legislation. Through a committee 
specially charged to look after this subject the Council keeps 
in close touch with proposed legislative action affecting ques- 
tions of higher education, bringing it through the Record to 
the attention of those interested, for discussion and for their 
information. 

A little piece of work—lI say ‘‘little,’’ because it occupies 
only a few pages, but it represents a large amount of labor— 
has just come out in pamphlet form—Standards for Accredit- 
ing Colleges, Junior Colleges and Teacher Training Institu- 
tions. This is in the nature of an engineering specification 
of what an institution of higher education should be. The 
various parts and functions of the institution are listed in 
sufficient detail so that a pretty clearly defined standard is set 
up. Under the general head of ‘‘colleges,’’ for example, we 
find the following topics discussed in this way: Admission of 
Students: Graduation Requirements: Faculty: Income (in- 
eluding material resources in general): Educational Stan- 
dards. That, I think, is an exceedingly valuable document. 
It may need to be changed, indeed must be changed to some 
extent from time to time, but at least it gives a basis of great 
value in the determination of many of these questions. 
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Another pamphlet of twenty pages which has just come out 
is a discussion of education for citizenship. That was re- 
ported by a committee of which President Burton was Chair- 
man and Doctor Mann himself, Secretary. 

A considerable increase in the activity of the Council has 
recently taken place along the lines of international educa- 
tion and international educational policies. The Council has 
for some years had a committee on this subject, but recently— 
within the last month or two—the scope of its work in this 
field has been much increased by taking over the work of the 
American University Union. That organization, which main- 
tains headquarters in London and Paris as well as New York, 
did much good work during the war and afterwards. Its ac- 
tivities will be continued under the direction of a committee 
of the Council which comprises practically the membership 
of the Trustees of the Union. This assimilation of the Union 
does not mean absorption which will in any sense limit its ac- 
tivities but rather increase them and carry on the policies 
which were outlined by the original group of the Union, 
which is now in charge as a Committee of the Council. 

A very considerable addition to the funds, available for ex- 
penditure in studying this question of international educa- 
tional relations, and of bringing students from France and 
England over here, and sending students from the United 
States to those two countries, has come from the Laura Spel- 
man Rockefeller Memorial, which is matching the Council’s 
income for this purpose, dollar for dollar, up to $35,000 a year 
for five years. It is going to make possible a large increase 
in the activity along that line. 

There is also maintained at the Council’s office in Wash- 
ington a Personnel Division in which is kept a register of col- 
lege and university teachers which is available for the use of 
presidents and executives of institutions who want to find 
suitable men. It has already been used to a considerable 
extent, and is an activity of value both to the teachers and 
to the executives. 
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THE AMERICAN COUNCIL ON EDUCATION. 


As a matter of business, the Council has been spending out 
of funds provided by its membership approximately $30,000 a 
year. For this coming year, 1924-25, the Executive Com- 
mittee has approved a budget which calls for the expenditure 
of $33,100. That is for the Washington office of the Council, 
but does not represent at all the total volume of business of 
the Council. 

In looking over the records of the last meeting of the Coun- 
cil which was held in Washington last month, it appears that 
the grant of the Laura Spelman Rockefeller Memorial for 
following up the international questions, and other grants to 
be spent for special purposes by the Council, bring the total 
for the year just beginning up to $185,000. It is seen, there- 
fore, that the Council is carrying on a substantial and impor- 
tant business activity in the line of higher education. 

This Society can, in codperaion with fourteen other groups 
with similar aims, sponsor and help to carry out these things. 
I think that we as a society are very fortunate to be in on an 
activity of that sort, and it is one of which we can be very 
proud. 











REPORT OF COMMITTEE NO. 21 ON R. O. T. C. 
O. M. LELAND, Chairman. 


The following tables, showing distribution of senior units 
of the R. O. T. C., are submitted for the information of the 
Society. The purpose of these tables is to show the number 
and location of all the advanced units, together with the en- 
rollments of third and fourth year students in each branch. 


TABLE I. 
List or SENrOR R. O. T. C. Units. 


(Numbers show enrollment of seniors and juniors in each unit in the 
spring of 1924.) 
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U. of Buffalo.......... 12 
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Georgetown U.......... 47 19 
Geo. Washington U..... 49 
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Johns Hopkins U....... 48 30} 16 
St. John’s College...... 26 
U. of Maryland........ 44 
W. Maryland Coll... ... 47 
Carnegie Inst. Tech... .. 54] 23) 16) 
Drexel Institute........ 22 
Gettysburg Coll........ 23 
Jefferson Med. Coll... .. 67 
Third Corps Area (Cont.) 
Lafayette Coll.......... 57 
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Pa. State Coll.......... 78 
U. of Pennsylvania..... 49 1 33 
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Davidson Coll.......... 23 
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Clemson Ag. Coll....... 298 
Presb. Coll. of 8. C..... 42 
The Citadel........... 52 41 
Wofford Coll. .......... 71 
U. of Tennessee........ 19 33 13 
Vanderbilt U........... 
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Name of Institution. 








Field Artillery. 
Coast Artillery. 
Engineers. 

Motor Transport. 
Ordnance. 
Veterinary. 

Air Service. 


Infantry. 



































Fifth Corps Area 


Culver Mil. Acad....... 117 | 20) 15 
36 
82 





Rose Poly. Inst......... 
U. of Kentucky 87 
Denison U 45 
Mun. U. of Akron 21 
Ohio State U 79 51 






































Fifth Corps Area (Cont.) 





U. of Cincinnati 54 26 


Western Reserve U..... 
Wilberforce U 


West Virginia U 18 
20} 259} 54 71| 87| 78 



































Sizth Corps Area 





29 
41 
Northwestern U........| 168 
U. of Chicago 
U. of Illinois 98 
Mich. Ag. Coll......... 26 
U. of Michigan......... 29 
43 
65 
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Name of Institution. 








Coast Artillery. 


Field Artillery. 
Medical. 


Infantry. 














Engineers. 








Motor Transport. 


Ordnance. 








Veterinary. 





Seventh Corps Area 





Little Rock Coll 
Ouachita Coll 


Iowa State Coll......... 


State U. of Iowa 
Fairmount Coll 


Kansas State Ag. Coll... 


Creighton U 
U. of Nebraska 
N. D. Ag. Coll 


U. of North Dakota.... 
S. D. State Coll........ 
U. of South Dakota..... 


25 
38 
52 
24 
41 
43 
26 
43 


28 


94 
31 


35 
74 
27 
33 
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Eighth Corps Area 





U. of Arizona 
Colo. Ag. Coll 


State Sch. of Mines..... 
N. M. Coll. A. & M..... 


Okla. A. & M. Coll... 


U. of Oklahoma 


A. & M. Coll. of Tex... . 


Baylor U 


38 
58 
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Hawaiian Department 





U. of Hawail.......... ae. Ss. | t . tor 





GRAND TOTALS (Advanced Course) 





Enrollment of Seniors 
PPro 5,090 |536) 1,299 |825/706/802 
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Respectfully submitted, 
W. N. Barnarp, 


C. R. Mann, 


A. A. Porter, 


O. M. Levann, Chairman. 











CONTINUOUS BEAMS WITH IRREGULAR LOADS. 


BY 
WILLIAM R. BRYANS, 


Professor of Mechanics and Machine Design, 
New York University. 


Until recently all practical applications of continuous 
beams involved either uniformly distributed or concentrated 
loads. The increasing importance of airplane design has 
made important some other forms of loading which hereto- 
fore have been only of academic interest. Most, if not all, of 
American textbooks on Mechanics of Materials treat only of 
the two cases mentioned above and say nothing at all of the 
treatment of loadings of uniformly varying intensity (tri- 
angular loading) or other irregular forms. The usual treat- 
ment is to derive the two familiar forms of the three moment 
equation from the differential equation of the elastic curve. 
This method when applied to other than the two cases men- 
tioned leads to very laborious algebraic work with consequent 
chance of error. 

In certain English textbooks on Mechanics * there is derived 
a generalized form of the three moment equation which can 
be simply applied, analytically for most cases and graphi- 
eally for all cases of loading. It is with the purpose 
of arousing some interest in this method that this ar- 
ticle is written. The equation referred to is derived by the 
area moment method. It expresses the relation between the 
moments at three consecutive supports and the moments of 
the areas of the moment diagrams for the two consecutive 
spans. The moment diagrams are calculated as if each span 
were simply supported at its ends. 

* Morley, ‘‘Strength of Materials,’’ page 216; Low’s ‘‘ Mechanics’’; 


‘¢ Airplane Structures,’’ Pipard and Pritchard. None of these give ex- 
amples of irregular loads, however. 
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CONTINUOUS BEAMS WITH IRREGULAR LOADS. 


The equation is 
Nil; + 2Ne2(l, + le) + Nala = — sa ” cae , 
where N, N, N, are the negative moments at the three sup- 
ports of any two consecutive spans of a continu- 
ous beam 

l, and Ll, are the lengths of the two spans, 

A, and A, are the areas of the moment diagrams for 
the two consecutive spans, these being calculated 
as if the spans were simply supported at their 
ends, 

x, is the distance of the centroid of A, from the left 
support of the second span of any two consecutive 
spans. 

x, is the distance of the centroid of A, from the right 
support of the second span of the same two con- 
secutive spans. 





The following cases of triangular loading will serve to show 
how easily this equation can be applied. 


Given a continuous beam of any number of spans on which 
the intensity of loading varies uniformly from zero at the left 
support of each span to K, K,, etc., at the right support of 
each span. 














Let Fig. 1 represent two consecutive spans. 

Construct the Bending Moment diagram for each span as if 
each were a simple span. (It is not necessary to actually con- 
struct the Bending Moment diagram but a sketch of it is 
useful in what follows.) Since the spans are treated as 
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simply supported 








Rr 


Let M, be the bending moment at any distance z from the 
left support, then 


— Aihz_ Kia | 
M,. 7 6 
The area of the B.M. diagram will the integral of M, be- 
tween zero and / 
h 1 Kila? Ky,z* Kil 
sie oa F3 1%1 = 1 ie 141 ; 
Aim | Ma | "10 ~ oa, * 24 

Kl,’ 


Ai=3 


? 


by analogy 


Az 











CONTINUOUS BEAMS WITH IRREGULAR LOADS. 


The next step is to find the centroid of the B.M. diagram. 
To find z, 


Kil ~ 15 
24 


a . 
If z, = is l, it can be readily seen that Z, = La 








Substituting 
6Aiz,_ Kyl. 8 6_ 8 5 

a > 4 154 x a go Ra 

6Asr2 ~s Kl.’ 7 6 es = 5 

Loa X 752 X7,= ok 


and the formula for this loading reduces to 





60 


If there are only two spans N, and N, are zero. If there are 
more than two spans a similar equation must be written for 
each two consecutive spans and the equations solved as si- 
multaneous. 


By inspection it can be seen that if the loading were as in 
Fig. 4 


3 3 
Nik + 2Na(h +e) + Noh = — (SESE ETE) | (1) 
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CONTINUOUS BEAMS WITH IRREGULAR 





LOADS. 








Nili + 2No(li + le) + Nolo = 


ae 


or if the loading were as in Fig. 5 





the formula for two consecutive spans would be 


(Kil? + Kil’) (2) 

















Fig. 5. 


the formula for two consecutive spans would be 


Nah + 2Na(h +) + Noh = — & (Kil? + Kil’). (3) 


If the loading were as in Fig. 6 


























(3) 











CONTINUOUS BEAMS WITH IRREGULAR LOADS. 


the relation between the moments at the various supports 
could be obtained by writing equation 2 for spans 1 and 2, 
equation 1 for spans 2 and 3 and equation 3 for spans 
3 and 4 and solving these equations simultaneously. Any 
combinations of triangular loadings on any number of spans 
may thus be taken care of. The method is also applicable to 
any form of loading for which it is possible to write a mo- 
ment equation. 

To work the problem shown in Fig. 1 by the usual method 
would require the writing of the differential equations of the 
elastic curve for each span, integrating each twice and deter- 
mining the constants of integration. The equation for the 
first span would have to be equated to the equation for the sec- 
ond, for appropriate values of the variable. At first glance 
this may seem easier than the method here presented. How- 
ever, unless one is gifted with unusual accuracy, a little experi- 
ence will show that to arrive at a correct result, considerable 
time is required to deal with the cumbersome equations re- 
sulting. Furthermore the additional loadings shown could 
not readily be solved by inspection. 

To apply this generalized equation graphically to any 
manner of loading the following operations are necessary. 

(1) Draw the beam and loading to scale. 

(2) Divide the loading into small segments so as to treat 
each segment as a concentration. 

(3) Construct the funicular polygons for each span con- 
sidered as a simple beam. These will be the moment dia- 
grams. 

(4) Using these moment diagrams as loads determine their 
centroidal distances graphically. 

(5) Measure the areas of the moment diagrams with a 
planimeter and the centroidal distances with a scale, thus ob- 
taining the quantities A,, Z,, A,, Z,, ete. 

(6) Substitute in the general equation as given above. 























REPORT OF COMMITTEE NO. 6, SECTIONS 
AND BRANCHES. 


The Committee on Sections and Branches respectfully 
submits the following report dealing with its activities of the 
past year: 

Under date of October 25, 1923, the following Committee 
on Sections and Branches was appointed : 


H. S. Boardman, General Chairman, and Chairman of Dis- 
trict No. 1. 

H. E. Dyche, Chairman District No. 2. 

R. S. King, Chairman District No. 3. 

C. I. Corp, Chairman District No. 4. 

F. C. Bolton, H. V. Carpenter, Chairmen District No. 5. 


As soon as possible the General Chairman attempted to 
organize a campaign in the various districts. It appeared 
that the activities of the Committee could be divided into 
two parts: 

First: The development of Sections and Branches in 
such locations and institutions as might be possible and 
feasible. 

Second: The gathering of data regarding the activ- 
ities of the Sections and Branches already in existence, 
and the stimulation of such branches as might appear 
to need it. 

The reports of the various Chairmen are summarized as 
follows : 

District No. 1. 


Questionnaires dealing with the before-mentioned activities 
were sent to all institutions of collegiate grade in the district. 
Nearly all of the institutions replied. Several stated that 
they were considering the establishment of a branch. A large 
majority, however, stated that they already had organiza- 
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tions of their engineering college which discussed various 
problems similar to those which would be taken up by a 
branch, and they did not feel that a duplicate organization 
would be successful, and they apparently did not care to 
change their organization. 

The New England Section in this district is an active 
organization. It holds two meetings a year, one in the fall 
and one in the spring. The one held last fall was at Rhode 
Island State College, Kingston, R. I.; attendance 70, with 
twelve institutions represented. The spring meeting was held 
at Sheffield Scientific School, Yale University, New Haven, 
Conn. ; attendance 80, fourteen institutions represented. 


District No. 2. 


A thorough canvass was made in this District similar to 
that in District No. 1, with about the same results. 


District No. 3. 


A thorough canvass was made similar to that in Districts 
No. 1 and No. 2. The Chairman reported that there was ap- 
parently no possibility of establishing new sections or branches 
in this District at the present time. 


District No. 4. 


No report. 
District No. 5. 


Plans have been started for a Section to include A. and M. 
College of Texas, University of Texas, and Rice Institute. No 
new Branches established. 

The following Sections and Branches have reported activ- 
ities during the year: 


SECTIONS. 


New England Pittsburgh 
Kansas, Nebraska Ohio 
Minnesota Texas 

Georgia Technology North Carolina 


$65 
36 
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BRANCHES. 

University of Colorado Case School of Applied 
University of Vermont Science 
New York University Stevens Institute of 
Yale University Technology 
University of Maine Tufts College 
Purdue University Georgia School of Teen- 

nology 


University of Akron 


In addition the following institutions are considering the 
establishment of a Branch: 


Renssalaer 
Clarkson College of Technology 
Rutgers College 


It is, of course, impossible to forecast what influence the 
activities of the Committee will have in delayed results. It is 
hoped that the way may at least be opened up so that the next 
Committee on Sections and Branches may be able to continue 
the campaign with better success. It should be borne in 
mind, however, that the majority of institutions appear to 
have so many activities in the way of various local organiza- 
tions that they hesitate to take upon themselves new burdens 
which mean additional evening meetings and hard work for 
those who undertake the active development of a Branch or 
Section. 





































REPORT OF THE COMMITTEE ON ENGLISH. 


The Committee on English desires to report that the joint 
conference at which sixty deans and teachers of English and 
others interested were present was most profitable. It afforded 
the Committee an opportunity to hear the deans discuss the 
place of English in the training of engineering students, the 
kind of English training most likely to prove effective, and 
the problem of securing teachers fitted for this task,—sub- 
jects which have long been a matter of concern to the teachers 
of English themselves. 

The Committee was in almost continuous session after its 
arrival in Boulder, and the teachers of English present got to- 
gether for informal conferences in every possible intermis- 
sion in the regular session of events. The informal sessions 
were full of interest and profit for all. 

During the year the Committee has been in correspondence 
with eighty or more of the engineering colleges regarding the 
status of English teaching and the problems encountered in 
correlating it with the other work of the college. The ma- 
terial thus accumulated from colleges all the way from Sas- 
katchewan to Porto Rico and Hawaii is being studied with 
great interest, and on the basis of this study a syllabus is 
being prepared by the Committee on the teaching of English 
in the engineering schools. . When the syllabus is completed, 
as it is hoped it may be in the near future, it will not only 
make available a survey of the status of English teaching in 
the engineering colleges, but will provide a rich display of 
material that should prove very significant and very useful. 

The Committee desires to express its appreciation of the 
interest and fine codperation of the deans and of the admini- 
strative officers of the Society in the work it is attempting to 
do. 

Respectfully submitted, 
S. A. HarBARGER, 
W. Orto Bix, 
Karu O. THOMPSON, 
F. E. Seavey, 
J. RateieH Newson, Chairman. 
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OCCUPATIONS OF CHEMICAL ENGINEERING 
GRADUATES. 


BY H. C. PEFFER, 








Head, School of Chemical Engineering, Purdue University. 


Chemical Engineering is still so new as a profession that 
few understand clearly the functions of the chemical engineer, 
and the manner in which his course of training fits him to ful- 
fill the demands made upon him. 

The function of Chemical Engineering is to apply engi- 
neering principles to any operation in which chemical prin- 
ciples are involved. This definition presents a broad field, 
and presupposes a broad education. Due to the infinite vari- 
ety presented by the field of Chemistry, in its applications, it 
is extremely difficult to specialize along narrow lines. The 
broad and inclusive training which the chemical engineer re- 
ceives should therefore broaden his outlook and his opportun- 
ities. 

The School of Chemical Engineering at Purdue University 
was founded in 1911. Its graduates now number 331, a suf- 
ficient number, with the time elapsed, to afford some idea of 
the trend of this branch of engineering and its chief fields of 
activity. 

The table which follows was compiled from recent records 
of the 331 graduates in Chemical Engineering above men- 
tioned. 





















DISTRIBUTION OF GRADUATES IN CHEMICAL ENGINEERING, PURDUE 
UNIVERSITY, 1911-1924. 







Chemists 
Assistant chief or chief chemist ...... 13 
PE GID 6g hies) Sie bs ev kes 34 





MEUOUEIE GIGI oe occ ccc scccévccce 







58—17.52 % 








OCCUPATIONS OF GRADUATES. 


Engineers 
Chemical 
Construction 
Consulting 
Electrical 


Mechanical 

Petroleum, gas and by product 
Power plant 

Production 





1283—37.16 % 

Metallurgists 23— 6.95% 
Executives 

Assistant manager or manager 

Sales manager 

General superintendent or superintend’t 11 

Assistant superintendent 

Department superintendent 

Assistant foreman or foreman 


65—19.63 7 

















THE DEPARTMENT OF ENGLISH. 


In preparing for the conference of deans and teachers of 
English held at the Boulder meeting of the Society last June, 
the Committee on English received in the course of the year 
something over a hundred letters from deans and directors of 
engineering colleges all the way from Saskatchewan to Porto 
Rico. These letters are so full of interest and significance 
for the study which the Committee is making of the status of 
English in the engineering schools, that it seems worth while 
to publish a brief digest of the conclusions which may be fairly 
drawn from the evidence they contain. These conclusions, 
drawn quite fairly without any preconceptions or prejudices, 
represent, I believe, the consensus of opinion of the deans who 
have been enough interested to discuss the matter of student 
English with the Committee. They indicate real progress in 
the intelligent handling of this serious problem in engineering 
education. 

1. There is now no longer any need to urge the importance 
of training in English for prospective engineers. 

2. There is almost a universal recognition, that, while the 
objective is the same and the subject matter the same, the 
problem of teaching English to engineering students is a real 
problem, and the students’ interests form a strategic point of 
attack, and a natural motivation for such work. The old jibe 
at ‘‘engineering English’’ is outworn, having served the 
double purpose of outlawing that anomalous phrase and neces- 
sitating a recognition of why we insist on a study of the teach- 
ing problem involved. 

3. The requirements in English have doubled in the past 
ten years, and in many schools are now approaching the pos- 
sible maximum. In only nine schools is it below six hours, 
the most common requirement, while in forty-three it goes 
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above that. Nearly as many schools now require twelve hours 
as six. 

4. The need for more perfect codrdination of the work in 
English with the work in technical subjects is being increas- 
ingly recognized. A number of very satisfactory schemes for 
accomplishing this have been worked out. No less than six- 
teen schools report progress in this direction. 

5. The distribution of the responsibility for training the 
student to write and speak as an educated man should, is be- 
ing more fairly placed upon the entire engineering faculty to 
the relief of an overburdened staff of teachers of English, and 
to the greatly increased efficiency of the work. 

6. There is an increased tendency to teach English to stu- 
dents in special sections, to put such sections in charge of 
teachers specially interested and specially fitted for this work, 
and a rapid increase in the number of schools with a separate 
set of teachers to conduct these classes. Of eighty schools re- 
porting only thirty still maintain the mixed section. Thirty- 
four have special sections and sixteen separate English depart- 
ments within the engineering college. 

7. The teacher is coming to be recognized as the supreme 
factor in this problem. This raises a multitude of questions 
that rather defy answer. From what source shall we recruit 
eur staff? How can we induce men of the best ability and the 
highest ideals to undertake this work? How shall we retain 
them in this work permanently so that they may identify their 
interests with those of engineering education as a life interest ? 

In looking forward to the conferences of teachers of Eng- 
lish at Schenectady next June, the Committee on English 
would appreciate greatly any comments or criticisms of the 
outline of the situation given above. The Committee would 
also welcome suggestions as to the shaping of the program for 
the proposed conferences. Address the Chairman, J. Raleigh 
Nelson, 927 Forest Ave., Ann Arbor, Mich. 














NEW MEMBERS. 
G. C. SHAAD, Chairman. 


District No. 1. 
Herr, E. M., President, Westinghouse Electric and Manufacturing Com- 
pany, New York City. 


District No. 2. 
KUNKEL, GrorGE M., Instructor, Bucknell University, Lewisburg, Pa. 


District No. 4. 


Bennett, C. RatPH, Instructor in English, University of Minnesota, 
Minneapolis, Minn. 

CHRISTIANSON, PETER, Professor of Metallurgy, University of Minnesota, 
Minneapolis, Minn. 

CREAMER, JOHN J., Instructor in English, University of Minnesota, Min- 
neapolis, Minn. 

Frautz, Ray W., Instructor in English, University of Minnesota, Min- 
neapolis, Minn, 

Grey, Lennox B., Instructor in English, University of Minnesota, Min- 
neapolis, Minn, 

Harper, Oscar E., Professor of Metallography, University of Minnesota, 
Minneapolis, Minn. 

HarpineG, EverHart R., Associate Professor of Chemistry, University of 
Minnesota, Minneapolis, Minn. 

KUHLMAN, JOHN H., Instructor in Electrical Design, University of Min- 
nesota, Minneapolis, Minn. 

LAGAARD, Maurice B., Assistant Professor of Structural Engineering, 
University of Minnesota, Minneapolis, Minn. 

MANN, FREDERICK M., Professor of Architecture, University of Minne- 
sota, Minneapolis, Minn. 

MICHEL, RUDOLPH, Assistant Professor of General Engineering Drawing, 
University of Illinois, Urbana, Ill. 

MorrettT, JOHN H., Instructor in Foundry Practice, University of Min- 
nesota, Minneapolis, Minn. 

MonTonNa, RaupH E., Assistant Professor of Chemical Engineering, 
University of Minnesota, Minneapolis, Minn. 

PaRKER, WALTER H., Professor of Mining, University of Minnesota, Min- 
neapolis, Minn. 

Porrer, ORRIN W., Instructor, University of Minnesota, Minneapolis, 
Minn. 

RICHARDSON, HarLow C., Instructor in English, University of Minnesota, 
Minneapolis, Minn. 

THE UNIVERSITY OF WyoOMING, Laramie, Wyo. A. G. Crane, President. 
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SECTIONS AND BRANCHES. 


The Case Branch of S. P. E. E. held the first meeting of 
the year 1924-25 at the Case Club on December 16, 1924, 
with thirty-two members present. 

After a cafeteria supper, the meeting was opened at 6: 30, 
with the president, Professor C. L. Eddy, presiding. 

Dean Focke was then introduced as the speaker of the 
evening, his subject being ‘‘Placement Tests for our Fresh- 
men.’’ He told of some of the results which had been ob- 
tained by the use of intelligence and placement tests for the 
purpose of detérmining into what sections the freshman class 
should be divided. He also presented some charts which com- 
pared the training in certain subjects the student had re- 
ceived, to his natural ability in those same subjects. 

After a few remarks and questions by some of the members, 
the meeting adjourned at 7: 40 p.m. 

W. E. Nupp, 
Secretary. 


North Carolina Section.—The first meeting of the 1924-25 
year was held at the North Carolina State College of Agricul- 
ture and Engineering on December 6, 1924, with an attend- 
ance of 20. It was devoted to a discussion of the annual con- 
vention at Boulder by Professors Riddick and Harrison, both 
of the State College, who had attended the convention. Dr. 
Riddick discussed the general work of the convention and con- 
sidered in some detail Mr. Wickenden’s report of the work of 
the Board of Investigation and Coérdination, which he said 
was ‘‘ the meat of the convention.’’ Dr. Harrison in his talk 
gave especial emphasis to the accomplishments of the Commit- 
tee on English. 

The second meeting was held in conjunction with the annual 
meeting of the North Carolina Section of the American Soci- 
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ety of Civil Engineers at the University of North Carolina on 
February 7, 1925. The A. S. C. E. Section had luncheon at 
one o’clock and their meeting in the afternoon, to which the 
members of the S. P. E. E. Section were invited. The latter 
reciprocated by inviting the A. S. C. E. members to dinner at 
the new Carolina Inn at 6:30 p.m. and their meeting in the 
evening. At the S. P. E. E. meeting there was an attendance 
of 30 of whom about 8 were practising engineers and mem- 
bers of the A. S. C. E. Section. 

The subject for the evening was ‘‘Mathematical Training 
for Engineers.’’ This was discussed by Dr. William. Cain 
from the point of view of the pure mathematician and by Dr. 
A. W. Hobbs from the standpoint of the engineering teacher, 
both of the University of North Carolina. There followed an 
active discussion in which many of the members participated 
and also several of the engineers who were guests of the Sec- 
ticn for the evening, notably Mr. Charles Waddell who is 
chairman of the State Board of Registration for Engineers 
and Land Surveyors. 

Other speakers at the meeting were Mr. George T. Seabury, 
Secretary of the A. S. C. E., and Mr. H. P. Hammond, Asso- 
ciate Director of Investigation, both of whom also spoke at the 
A. S. C. E. Section meeting in the afternoon. Mr. Hammond 
gave a brief, but extremely interesting account of the work 
already done in the investigation. 

D. C. Jackson, JR., 


Secretary. 


Purdue Branch.—The Purdue branch of the Society met 
in the Memorial Union Building on the evening of February 
16, 1925, for the second meeting of the school year, with Pres- 
ident S. D. Chambers presiding. 

Dr. W. K. Hatt, Head of the School of Civil Engineering, 
gave a very interesting talk upon frequent characteristics 
of distinguished teachers—viewed from the academic stand- 
point and without particular reference to the scientific or en- 
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gineering teacher. The outstanding characteristics men- 
tioned were as follows: 


Individuality, 

Unworldliness, with idealistic tendencies, 
Intellectual balance, 

Sympathy with young life, 

Scholarly tastes, 

The ability to inspire. 


He discussed the adjustments of traditions to fit modern edu- 
cation. 

The second speaker, Mr. A. P. Strom, of the School of Elec- 
trical Engineering, read a paper upon the subject of Technical 
Education in Sweden, this being followed by considerable dis- 
cussion with particular reference to comparisons between cur- 
ricula and teaching methods in the United States and in 
Sweden and other European countries. Among other matters 
emphasized in the discussion was the evident high value placed 
upon the social standing and dignity attached to the pro- 
fessorial position in European Universities. 

Meeting adjourned at 9:00 p.m., attendance 35. 

G. C. BLaALocg, 
Secretary. 


BOOK REVIEW. 


Electric Cables. By Wm. A. Det Mar. First Edition. Me- 

Graw-Hill Book Co., Inc. 1924. 208 pages. 6x9. 

A book based upon a series of lectures given by the author 
at the University of Pennsylvania. The theory and applica- 
tion of electric cables is covered in an authoritative manner, 
providing a text of value to the student and engineer. 
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NECROLOGY. 


GEORGE CHANDLER WHIPPLE, GorpDON McKay PRoressor oF 
SANITARY ENGINEERING AT HarRvaRD UNIVERSITY. 










George Chandler Whipple, son of Joseph K. and Sarah 
Chandler Whipple, was born at New Boston, New Hampshire, 
March 2, 1866. He was educated in the public schools of 
Chelsea, Massachusetts, and was graduated in civil engineer- 
ing from the Massachusetts Institute of Technology in 1889. 

After graduating from the Institute he was employed by 
Desmond FitzGerald, who, as superintendent of the Western 
Division of the Boston Water Works, was carrying on some 
of the earliest American researches into the microscopy of 
potable waters. Mr. Whipple spent the first seven years of 
his professional life at the Chestnut Hill Laboratory of the 
Boston Water Works, studying with meticulous care all the 
phases of aquatic life in the field and in the laboratory. At 
the same time he familiarized himself with the chemistry of 
water analysis and the principles of water purification and 
sewage treatment which were being developed by some of his 
Technology associates at the near-by Lawrence Experiment 
Station of the Massachusetts State Board of Health. 

In 1897 he became director of the Mount Prospect Labor- 
atory of the Brooklyn and later New York Metropolitan Board 
of Water Supply. Here for the next seven years he pursued 
his favorite study of water biology while attending to the 
manifold duties concomitant with the administration of a 
water laboratory equalled in size and volume of work only by 
that of the Metropolitan Water Works of London. Mr. 
Whipple’s first book, ‘‘The Microscopy of Drinking Water,” 
was written during this period. Published at the beginning 
of the new century, after going through three editions, it still 
remains the standard textbook on the microscopy of potable 
water. Another outstanding piece of work of these years was 
Appendix VI of the Burr-Hering-Freeman Report on the Ad- 
ditional Water Supply of New York City. As department 
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engineer, Mr. Whipple was in charge of the investigation of 
the quality of all the sources of water supply considered avail- 
able for New York City, including the Catskill supply which 
has since been developed. 

In 1904 Mr. Whippie entered private engineering practice 
with Allen Hazen in New York City. Here, for another seven 
years, Mr. Whipple was connected with some of the outstand- 
ing sanitary engineering work of the time. His most valuable 
contributions to engineering reports are naturally merged 
with the work of other members of his firm. Special mention 
should, however, be made of his studies of typhoid fever and 
water supply at Cleveland, Ohio; sewage disposal in relation 
to trade wastes at Paterson, New Jersey, an investigation that 
recessitated a study trip to England; the soil stripping of 
large reservoirs in connection with the Catskill supply for 
New York City; the sewage disposal of Milwaukee, Wisconsin, 
jointly with John W. Alvord and Harrison P. Eddy; the use 
of the Rockaway River as a source of water supply for Jersey 
City. During these years of engineering practice Mr. Whip- 
ple was called to testify as an expert on some of the most re- 
nowned sanitary lawsuits of the country, including the Chi- 
cago Drainage Canal Case and the Passaic Valley Sewerage 
Case. His book, ‘‘The Value of Pure Water’’ (1907), dates 
back to this period of his activity. 

In 1911 Mr. Whipple was called to the newly established 
chair of Sanitary Engineering at Harvard University. Al- 
ways fond of teaching—he had been Professor of Water Sup- 
ply at the Brooklyn Polytechnic Institute from 1907-11 and 
had lectured at the Thayer School of Engineering at Dart- 
mouth—Mr. Whipple welcomed the opportunity of returning 
to New England as Gordon McKay Professor of Sanitary En- 
gineering at Harvard University despite the financial sacrifice 
entailed. This spirit of service and responsibility to the com- 
mon welfare is indeed one of the outstanding characteristics 
of his life. 

In 1920, while on sabbatic leave from the University, acting 
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as Director of Sanitation of the League of Red Cross Societies, 
he interested the Swiss authorities in the founding of a School 
of Public Health in Switzerland. A few days before his death 
a communication from Zurich advised him of the opening of 
the first Swiss School of Public Health at Basle, a direct result 
of his efforts. 

During the thirteen years that Professor Whipple taught at 
Harvard his interests, both public and private, were many. 
To his students he emphasized the ideal of good citizenship 
and public service and himself practiced his teachings. He 
served nine years on the Public Health Council of the Massa- 
chusetts State Department of Health, refraining from private 
practice in the State of Massachusetts while he held public 
office. In 1917 he went to Russia as Deputy Commissioner for 
the American Red Cross, returning to instruct the Students’ 
Army Training Corps at Harvard. After the war he became 
connected with the United States Public Health Service (Re- 
serve) as Directing and, later, Senior Sanitary Engineer. 
Called to the service of the League of Red Cross Societies, the 
forerunner of the Health Section of the League of Nations, he 
conducted in 1920 an international investigation into the pre- 
vention of the spread of epidemic diseases from Eastern Eu- 
rope. At home he was called to membership on many impor- 
tant government commissions, such as the International Joint 
Commission on the Pollution of Boundary Waters, the Board 
of Excreta Disposal, and the Committee on Official Water 
Standards of the United States Public Health Service. 

In his own institution Professor Whipple served not only 
as head of the Department of Sanitary Engineering of the 
Harvard Engineering School but also as the instructor in 
Municipal Engineering Administration in the Department of 
Government of Harvard College. When the new Harvard 
School of Public Health was organized in 1922 Professor 
Whipple took charge of the courses in sanitary engineering 
which were offered to a cosmopolitan group of public health 
students. During his earlier connection with the joint School 
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of Public Heaith, Professor Whipple volunteered to teach 
Vital Statistics, a subject not as well formulated then as it is 
today, but with which he had become familiar when he wrote 
his book on Typhoid Fever (1908). The lectures thus pre- 
pared became a book (Vital Statistics, 1918) which has been 
translated into several languages, including the Japanese. 

At the time of his death he was a member of the General Di- 
rective Board of the Committee on Industrial Lighting of the 
National Research Council. He had recently completed an 
epoch-making report on plumbing as Chairman of the Sub- 
Committee on Plumbing of the Building Code Committee of 
the United States Department of Commerce. He was a mem- 
ber of the Advisory Committee of the Engineering Division of 
the Regional Plan of New York and Its Environs. He was 
President of the Anti-Mosquito Association of Massachusetts, 
Inc., and had served on the Massachusetts Homestead Commis- 
sion. He had been a member of the Commission on Building 
Districts and Restrictions of New York, whose work has 
changed the architectural skyline of New York City. In his 
own city Professor Whipple had served as Chairman of the 
Cambridge Sanitary Commission. He was a director of the 
Young Men’s Christian Association, the Anti-Tuberculosis 
Association, and the Boston School of Physical Education. 

Professor Whipple was a member of the American Society 
of Civil Engineers, American Public Health Association (fel- 
low), American Water Works Association, New England 
Water Works Association, Boston Society of Civil Engineers 
(President, 1917-18), American Academy of Arts and Seci- 
ences, American Academy for the Advancement of Science. 
He took a prominent part in the affairs of all these societies 
and served on their committees or governing boards. He was 
an honorary fellow of the Royal Sanitary Institute and at one 
time a fellow of the Royal Microscopical Society. He became 
a member of the Society for the Promotion of Engineering 
Education in 1896. 
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